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1.0 Introduction 

 

On July 22, 2020, August 10 through 13, 2020 and August 25 through 26, 2020, the U.S. 

Environmental Protection Agency, Region II (EPA) Superfund and Emergency Management 

Division (SEMD) and Weston Solutions Inc., Superfund Technical Assessment & Response Team 

V (START V) performed a Removal Assessment of the 789 Upper Mountain Road Site (the Site).  

As part of Removal Assessment activities, radiological surveys and scans were conducted within 

the one residence located on the property and exterior areas of the Site; air monitoring for radon 

and air sampling for laboratory radon analysis were conducted in the residence; and test pits were 

advanced at locations throughout the Site from which soil samples were collected for laboratory 

analysis and waste disposal characterization. Radiological surveys and gamma scans were 

conducted to identify hot spots within the residence and exterior areas of the Site. Radon 

monitoring and sampling were conducted to ascertain the concentration of radon in the residence 

and determine remedial options.  Test pits were advanced to investigate all identified hot spots, 

verify the presence of any radiation sources buried subsurface, and determine the vertical and 

horizontal extents of radiological contamination at the Site.  

 

1.1 Site Location and Description 

 

The Site, located at 789 Upper Mountain Road, Lewiston, Niagara County, New York (Parcel ID: 

115.08-1-13), is a 0.46-acre residential property with a 1,584 square-foot split level home. 

Geographical coordinates are latitude 43.156180 and longitude -79.018420.  The Site is bordered 

to the south by Upper Mountain Road and residential properties, to the east and west by residential 

properties, and to the north by a wooded area. 

 

Refer to Attachment A, Figure 1: Site Location Map  

 

1.2 Site History and Background 

 

The Site was listed in the 1986 Oak Ridge Laboratory report as Anomaly #42 with radioactive 

activity reported at 29 to 130 microroentgens per hour (μR/hr). The Site was determined to be 

ineligible for cleanup under the Formerly Utilized Site Remediation Action Program (FUSRAP). 

In October 2019, representatives of the property owner conducted a radiological scan of the Site 

and identified elevated radiological activity throughout the property including underneath the 

residence. The October 2019 survey reported gamma readings of 500 μR/hr at surface contact 

beneath the residence. 

 

2.0 Scope of Work 

 

As part of the scope of work for the Removal Assessment at the Site, START V was tasked by 

EPA with providing support for: procuring a National Radon Safety Board (NRSB)-certified 

Company to perform air monitoring for radon and air sampling for laboratory radon analysis; 

conducting radiological surveys and scans within the on-site residence and exterior areas of the 

Site; advancing test pits throughout the Site for waste disposal characterization and soil sampling 

for laboratory radiochemistry including gamma spectroscopy, radium-226 (Ra-226) homogenized 

for 21 day ingrowth, alpha spectroscopy, and isotopic thorium and uranium via Inductively-

Coupled Plasma-Mass Spectroscopy (ICP-MS), target analyte list (TAL) volatile organic 

compounds (VOCs), percent (%) moisture, TAL semivolatile organic compounds (SVOCs), TAL 
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pesticides, TAL polychlorinated biphenyls (PCBs), TAL metals including mercury, cyanide, 

herbicides, toxicity characteristic leaching procedure (TCLP) VOCs, TCLP SVOCs, TCLP 

pesticides, TCLP herbicides, TCLP metals including mercury, and Resource Conservation and 

Recovery Act (RCRA) characteristics, analyses.  In addition, START V was also tasked with 

documenting significant observations and all Site activities in the Site logbook and with digital 

photographs, entering all sampling information into the Site-Specific SCRIBE database, and 

documenting sample locations with Global Positioning System (GPS) technology. 

 

3.0 On-Site Personnel 

 
Name Affiliation Duties On-site 

Peter Lisichenko EPA, Region II On-Scene Coordinator 

Bernard Nwosu 
Weston Solutions Inc.,  

START V, Region II 

Site Project Manager, Site Health and Safety, Sample 

Collection, QA/QC, GPS, and Sample Management 

Stephany Benitez 
Weston Solutions Inc.,  

START V, Region II 
Sample Collection, QA/QC, and Sample Management 

EPA: U.S. Environmental Protection Agency GPS: Global Positioning System 
QA/QC: Quality Control/Quality Assurance START V: Superfund Technical Assessment and Response Team V 

 

4.0 Site Activities and Observations 

 

On July 22, 2020, EPA On-Scene Coordinator (OSC) performed grided gamma scans inside the 

one residence located on-site and performed mobile radiological survey of exterior areas of the 

Site.  Gamma scans were performed using a Ludlum-2241 connected to a 3x3 sodium iodide (NaI) 

scintillator setup. Gamma survey was performed by connecting the Ludlum-2241 and 3x3 NaI 

scintillator setup to a GPS and EPA’s VIPER system (a wireless network-based communication 

system) to provide instantaneous, geographically referenced gamma readings through a computer 

server [Viper Deployment Manager (VDM)].  Background gamma readings inside the residence 

were in the range of 12-20 μR/hr.  On the ground floor of the residence, elevated gamma readings 

significantly above background were observed, and one hot spot was identified.  On the first floor 

of the residence, gamma readings were not significantly higher than background. Exterior 

background gamma readings were in the range of 7-25 μR/hr.  Based on exterior background 

readings, a total of seven hot spots were identified, two in front of the residence (southern portion 

of the property), and five behind the residence (northern portion of the property).  A hand shovel 

was utilized to advance a hole at one of the hots pots located behind the residence, approximately 

center of the property, to a depth of 12 inches below ground surface (bgs.), and gamma reading 

was 1,500 μR/hr.   

 

On August 10, 2020, under oversight of the EPA OSC, personnel from START V-procured, 

NRSB-certified Company, Accu-View Property Inspections (Accu-View), deployed two 

continuous radon monitors (CRMs), one in the basement and one on the first floor of the on-site 

residence, for real-time data collection, and a total of 11 charcoal canisters were deployed in 

frequently occupied living spaces throughout the residence. 

 

On August 11, 2020, START V personnel and EPA OSC performed test pit soil sampling at the 

Site.  Prior to mobilizing to the Site, START V contacted Dig Safely New York and requested a 

mark-out of all existing underground public utilities at the Site.  Marked utility lines and flags were 

observed upon arrival at the Site.  Utilizing a mini excavator, a total of four test pits (789UMR- 
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TP01 through 789UMR- TP04) were advanced in exterior areas of the Site.  Background test pit 

was 789UMR- TP01.  The depths of the test pits varied by location depending on the depth at 

which the native clay layer was encountered.  Slag was not observed in any test pits; however, 

lithology was generally brown silty fine sand, some subangular gravels transitioning to fill 

material.  Fragments of refractory bricks were observed in various degrees in 789UMR- TP02 

through 789UMR-TP04.  Fragments of refractory sewer pipe with elevated gamma readings were 

observed in 789UMR-TP03. Terracotta fragments, white noodles, and soil with glass-like shimmer 

in sunlight were observed in 789UMR-TP04.  The mini excavator utilized for advancing the test 

pits was decontaminated on-site at 789UMR-TP04, and wipe sample were collected from the 

excavator bucket and cabin for analysis.  The wipe samples were analyzed by the EPA OSC using 

Ludlum-3030, and it was determined that radionuclide contamination was not detected.  A total of 

16 soil samples comprising 15 grab soil samples, including one field duplicate, and one composite 

soil sample, were collected from the test pits. All Site activities and significant observations were 

noted in the Site logbook and documented with digital photographs. Test pit locations were 

documented using GPS technology.   

 

On August 12, 2020, EPA OSC and START V personnel completed a grided gamma scan of the 

rear deck using Ludlum-2241 and 3x3 NaI scintillator, and hot spots were identified in areas of 

the deck.  The exterior north concrete block wall and east brick wall of the residence were scanned 

using a hand-held fluke photoionization chamber (FPIC) (Model 451B, Serial Number [S/N]: 

2093) and gamma readings were normal, within background levels.  All 16 soil samples, including 

quality assurance/quality control (QA/QC) samples, were shipped to the assigned laboratory for 

radiochemistry analysis.   

 

On August 13, 2020, under oversight of the EPA OSC, personnel from Accu-View completed the 

radon monitoring and sampling activities that were initiated in the residence on August 10, 2020.  

The three CRMs and all 11 charcoal canister samples, including one field duplicate, one field 

blank, one office blank, and one blank, were picked up from the residence.  The charcoal canister 

samples were shipped same day by Accu-View to Radon Testing Corporation of America (RTCA), 

for radon analysis. 

 

Prior to mobilizing to the Site for additional Removal Assessment sampling activities, Dig Safely 

New York was contacted to mark-out all existing underground public utilities at the Site.  On 

August 24, 2020, under EPA oversight, personnel from START V subcontractor, Ravi Engineering 

& Land Surveying, utilized ground penetrating radar (GPR) to conduct private utilities mark out 

throughout the Site, and specifically around all proposed, pre-marked test pit sampling locations. 

 

On August 25 through 26, 2020, EPA and START V conducted test pit soil sampling at the Site.  

Marked utility lines and flags were observed upon arrival at the Site.  START V subcontractor, 

Ravi Engineering & Land Surveying, completed a land survey of the property to determine 

elevations throughout the Site in view of potential future removal operations.  Utilizing a mini 

excavator, a total of nine test pits (789UMR-TP05 through 789UMR-TP11, 789UMR-TP13, and 

789UMR-TP14) were advanced in exterior areas of the Site and utilizing dedicated plastic scoops 

based on sampling depth intervals, one soil boring (789UMR-TP12) was advanced in the dirt crawl 

space within the residence.  The depths of the exterior test pits varied by location depending on 

the depth at which the native clay layer was encountered.  Slag was not observed in any test pit; 

however, lithology was generally brown silty fine sand, fine, medium, and coarse gravels, and 

trace angular cobbles. Lenticula bands of white material, miscellaneous debris, including 
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refractory bricks, sewer pipe and terracotta fragments, and several 10-inch blocks were observed 

in 789UMR-TP05.  A total of 42 grab soil samples, including two field duplicates, and three 

composite soil samples, including one field duplicate, were collected from eight of the nine test 

pits and the one soil boring.  For the one test pit that was not sampled, 789UMR-TP14, only 

visually documentation of subsurface lithology was performed.  The mini excavator utilized for 

advancing the test pits was decontaminated on-site at 789UMR-TP05, and wipe sample were 

collected from the excavator bucket and cabin for analysis.  The wipe samples were analyzed by 

the EPA OSC using Ludlum-3030, and it was determined that radionuclide contamination was not 

detected. All Site activities and significant observations were noted in the Site logbook and 

documented with digital photographs.  Test pit locations were documented using GPS technology. 

 

All the soil samples selected for TAL VOCs, percent moisture, and TCLP VOCs, analyses were 

shipped daily to the assigned laboratory.  All the soil samples selected for other analyses, including 

radiochemistry, TAL SVOCs, TAL pesticides, TAL PCBs, TAL metals including mercury, 

cyanide, herbicides, TCLP SVOCs, TCLP pesticides, TCLP herbicides, TCLP metals including 

mercury, and RCRA characteristics, were shipped to the assigned laboratory on August 27, 2020. 

 

Refer to Attachment A, Figure 2: Property Gamma Scan, Figure 3A: Ground Level Gamma Scan, 

Figure 3B: First Floor Gamma Scan, Figure 4: Rear Deck Gamma Scan, Figure 5: Test Pit 

Locations, Attachment B, Table 1A: Sample Collection and Validated Analytical Results - Radon 

Summary Table and Table 1B: Test Pit Log and Sample Collection Summary Table, and 

Attachment D: Photographic Documentation log. 

 

5.0 Gamma Survey and Scan Methodology 
 

The gamma survey instrumentation setup comprised of a Ludlum-2241 (S/N: 198269) connected 

via data cable to a 3x3 NaI scintillator (Model: 44-20 [S/N: PR330005]).  A Life-line Interoperable 

Network Communicator (LINC) was attached and connected to the Ludlum-2241.  A baby buggy 

stroller was utilized to provide mobility for the entire survey instrumentation setup.  The 3x3 NaI 

scintillator was positioned in the buggy approximately 6 inches above the ground surface.  A 

Trimble® GPS unit, laptop computer, and Gateway (internet source) were also placed in the buggy.  

The LINC, GPS unit, and laptop computer were connected to the internet via the Gateway.  The 

gamma readings generated by the Ludlum-2241 and 3x3 NaI scintillator setup were transmitted 

through the LINC via the Gateway to EPA’s VIPER system, and the data was stored on a computer 

server (Viper Deployment Manager [VDM]).  The GPS unit provided geographical reference of 

the gamma readings by transmitting the locational data of the Ludlum-2241 and 3x3 NaI 

scintillator setup to VDM. The instantaneous gamma readings, as well as the geographical 

locations, were viewed on VDM via the laptop computer.  With this mobile setup, exterior areas 

of the Site were surveyed, and hot spots identified. 
 

Gamma scans were conducted on the ground level (basement and crawl space) and first floor of 

the residence using the same Ludlum-2241 and 3x3 NaI scintillator setup, but without VIPER 

accessories and connectivity.  Gamma reading were manually collected in a somewhat gridded 

pattern.  At each grid location, the 3x3 NaI scintillator was held approximately 6-inches above the 

ground for at least 60 seconds and gamma reading from the Ludlum-2241 was recorded in a 

Microsoft Excel® spreadsheet.  The gamma data entered in the Excel spreadsheet was later mapped 

for visual reference, and hot spots were identified in the residence. 
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Gamma scans were also conducted on the exterior north concrete block wall and east brick wall of 

the residence using FPIC.  Gamma readings were collected in a somewhat gridded pattern.  At 

each grid location, the FPIC was held approximately 3-inches from the wall for at least 60 seconds 

and gamma reading was recorded in a Microsoft Excel® spreadsheet.  Since gamma readings were 

normal, within background levels, the data was not mapped for visual reference. 

 

6.0 Monitoring and Sampling Methodology 

 

All field sampling activities were performed in compliance with EPA’s Environmental Response 

Team (ERT)/Scientific, Engineering, Response & Analytical Services (SERAS) contractor’s 

Standard Operating Procedure (SOP) Number (No.) 2001: General Field Sampling Guidelines.  

 

Radon Monitoring: Radon  monitoring was performed in accordance with the guidelines presented 

in the American National Standards Institute (ANSI)/American Association of Radon Scientists 

and Technologists (AARST) Protocol for Conducting Radon and Radon Decay Product 

Measurements in Multifamily Buildings (MAMF 2012).  Two CRMs (Model: Radalink AirCat 

Continuous Blind Radon Monitor, S/Ns: 1510 and 2012) were deployed in the residence by Accu-

View.  One CRM (S/N: 1510) was deployed in the basement and one CRM (S/N: 2012) was 

deployed on the first floor.  CRMs use an electronic detector to accumulate and store information 

related to the periodic average concentration of radon gas or radon decay products.  Once activated, 

the monitors ran for approximately 72 hours and collected and stored real-time data, including 

radon concentrations and weather information comprising temperature, humidity, wind speed and 

direction, and barometric pressure.   

 

Radon Sampling: Accu-View provided field support for identifying radon canister placement 

locations in living spaces of the residence, placing the canisters, picking up the canisters, and 

delivering to the assigned laboratory for radon analysis.  Passive activated charcoal canisters were 

utilized to conduct short-term radon sampling tests that lasted approximately 72 hours. Canister 

placement was conducted in accordance with the guidelines presented in ANSI/AARST MAMF 

2012 and as directed by the OSC.  Radon testing locations were focused on frequently occupied 

spaces in the building.  Bathrooms, kitchens, utility closets, and hallways were not tested to avoid 

biased results.  The canisters were raised no less than approximately 20 inches above the ground, 

and where possible, away from draft and vents.  The samples were collected for definitive data 

and QA/QC objective. 

 

Soil sampling: Soil sampling was conducted in accordance with EPA’s ERT/SERAS contractor’s 

SOP No. 2012: Soil Sampling and protocols contained in EPA’s Multi-Agency Radiation Survey 

and Site Investigation Manual (MARSSIM).  Prior to mobilizing to the Site, START V contacted 

Dig Safely New York and requested a mark-out of all subsurface public utilities located within the 

Site.  Based on radiological survey, identified hot spots selected for test pit soil sampling were 

marked out.  Utilizing GPR, private subsurface utilities were identified and marked out by START 

V subcontractor throughout the Site, and specifically around all proposed, pre-marked test pit 

sampling locations.  The surface gamma reading at each selected test pit location was collected 

using the Ludlum-2241 and 3x3 NaI scintillator setup and documented.  Utilizing a mini excavator, 

test pits were advanced at 6-inch intervals bgs. to depths up to native soil at the selected test pit 

soil sampling locations throughout the Site.  Soil sample was collected directly from the excavator 

bucket, generally at each 6-inch interval bgs., using dedicated plastic scoop and placed into a 

resealable plastic bag for homogenization.  In some instances, based on visual observation of the 
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test pit and OSC’s discretion, soil sample was collected at specific depth intervals, including 

composite samples.  Each bagged soil sample was scanned on-site at the background location using 

the Ludlum-2241 and 3x3 NaI scintillator setup, and gamma reading recorded.  Thereafter, soil 

samples selected for TAL VOCs, TCLP VOCs, and percent moisture, analyses were collected first 

from the bagged soil using Encore™ sampling devices and 4-ounce (oz.) glass sample jar.  

Subsequently, soil samples were transferred from the bagged soil using dedicated plastic scoop 

into 16 oz. glass sample jars for radiochemistry analysis and 8 oz. glass sample jars for all other 

analytical parameters.  The test pits were backfilled with the excavated soil after sampling and 

tamped down.  For QA/QC purposes, field duplicate and additional sample volumes designated as 

matrix spike/matrix spike duplicate (MS/MSD) were collected at a frequency of one per 20 field 

samples.  Fresh nitrile gloves were donned between sampling locations and depth intervals.  The 

soil samples were collected for definitive data and QA/QC objective.  All sample information was 

entered in the Site-Specific SCRIBE database from which chain of custody (COC) record and 

sample labels were generated.  The sample labels were affixed to the sample jars which were 

preserved on ice in coolers to maintain a temperature of 4 Degrees Celsius (oC).  

 

7.0 Laboratories Receiving Samples 

 

The following laboratories were utilized for sample analyses during the August 2020 test pit soil 

sampling events. 

 

Laboratory Name/Location Sample Type Analysis 

Eurofins TestAmerica Laboratories, Inc. 

13715 Rider Trail North 

Earth City, MO 63045 

Soil 

Gamma spectroscopy 

Th-234, Pa-234 or Pa-234m, Pb-214, and Bi-214 

from the uranium decay chain.  

Ra-228 and/or Ac-228, Ra-224, Pb-212, Bi-212, and 

Tl-208 from the thorium decay chain.  

Other gamma emitting radioisotopes including Cs-

137 and K-40, and Ra-226 using Bi-214 and/or Pb-

214 homogenized for 21 days ingrowth.  

Alpha spectroscopy 

U-233/234, U-235/236, U-238,  

Th-230, Th-232, and Th-228. 

Isotopic Uranium/Thorium (ICP-MS) 

U-233/234, U-235/236, U-238,  

Th-230, Th-232, and Th-228. 

Chemtech Consulting Group 

284 Sheffield St #1 

Mountainside, NJ 07092 

Soil 

TAL VOCs, SVOCS, Pesticides, PCBs, Metals + Hg 

+ CN, and Herbicides 

TCLP VOCs, SVOCs, Pesticides, Herbicides, TCLP 

Metal + Hg, and RCRA Characteristics 

TAL: Target Analyte List  SVOCs: Semivolatile Organic Compounds 

TCLP: Toxicity Characteristic Leaching Procedure VOCs: Volatile Organic Compounds 

RCRA: Resource Conservation and Recovery Act PCBs: Polychlorinated Biphenyls 
ICP-MS: Inductively Coupled Plasma-Mass Spectroscopy 

 

8.0 Sample Dispatch 
 

On August 12, 2020, a total of 16 soil samples, comprising 14 grab soil samples, one field 

duplicate, and one composite soils sample, and additional sample volumes of one field sample 

designated as MS/MSD, were shipped under COC Record No. 2-081120-0036-0019-01 via FedEx 
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Airbill No. 7712-3676-1617 to Eurofins TestAmerica Laboratories (TestAmerica) located in Earth 

City, Missouri for radiochemistry analyses, including gamma spectroscopy, Ra-226 homogenized 

for 21 day ingrowth, alpha spectroscopy, and isotopic thorium and uranium via ICP-MS.  

 

On August 26, 2020, a total of grab six soil samples, including one field duplicate, and additional 

sample volumes of one field sample designated as MS/MSD, for TAL VOCs and percent moisture, 

analyses and two composite soil samples, including one field duplicate, and additional sample 

volumes of one field sample designated as MS/MSD, for TCLP VOCs analysis were shipped under 

COC Record No. 2-082520-0036-0019-01 via FedEx Airbill No. 7713-5827-0902 to Chemtech 

Consulting Group (Chemtech) located in Mountainside, New Jersey.  In addition, on the same day, 

a total of seven grab soil samples for TAL VOCs and percent moisture, analyses and one composite 

soil sample for TCLP VOCs analysis were shipped under COC Record No. 2-082520-0036-0019-

02 via FedEx Airbill No. 7713-6910-1550 to Chemtech located in Mountainside, New Jersey.   

 

On August 27, 2020, a total of 13 grab soil samples, including one field duplicate, and additional 

sample volumes of one field sample designated as MS/MSD, for TAL SVOCs, TAL pesticides, 

PCBs, herbicides, and TAL metals including mercury, and cyanide, analyses and three composite 

soil samples, including one field duplicate, and additional sample volumes of one field sample 

designated as MS/MSD, for TCLP SVOCs, TCLP pesticides, TCLP herbicides, TCLP metals 

including mercury, and RCRA characteristics, analyses were shipped under COC Record No. 2-

082720-0036-0019-02 via FedEx Airbill No. 7713-7369-3249 to Chemtech.  In addition, on the 

same day, a total of 42 grab soil samples, including two field duplicates, additional sample volumes 

of one field sample designated as MS/MSD, were shipped under COC Record No. 2-082720-0036-

0019-01 via FedEx Airbill No. 7712-7358-2363 to TestAmerica located in Earth City, Missouri 

for radiochemistry analysis, including gamma spectroscopy, Ra-226 homogenized for 21-day 

ingrowth, alpha spectroscopy, and isotopic thorium and uranium via ICP-MS. 

 

Refer to Attachment B, Test Pit Log and Sample Collection Summary Table and Attachment D: 

Chains of Custody Record. 

 

9.0 Radon Monitoring Results 

 

Based on radon monitoring result (Test No. 2012-290) generated by the CRM (S/N: 2012) that 

was deployed on the first floor, radon concentrations on the first floor, for the approximately 72-

hour monitor run time, were generally below the EPA Action Level of 4.0 picocuries per liter 

(pCi/L).  However, after approximately 40 and 43 hours monitor run time, the CRM on the first 

floor indicated an unsustained spike in radon concentration above 4.0 pCi/L. 

 

Based on radon monitoring result (Test No. 1510-163) generated by the CRM (1510) that was 

deployed in the basement (ground level), radon concentrations on the ground level, for the 

approximately 72-hour monitor run time, significantly exceeded the EPA Action Level of 4.0 

pCi/L.  Concentrations of radon on the ground level exceeded 4.0 pCi/L after approximately 8 

hours monitor run time and thereafter for the entire monitoring period. The highest radon 

concentration of approximately 13 pCi/L occurred after approximately 42-hour monitor run time. 

 

Refer to Attachment E: Data Validation Report. 
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10.0 Radiological Survey and Scan Results 

 

Based on exterior radiological survey results, background gamma readings ranged from 7-25 

μR/hr.  Seven exterior locations were identified as hot spots with elevated gamma readings ranging 

from 210 μR/hr near the driveway to 611 μR/hr along the west fence line of the property boundary.  

At a depth of 12 inches bgs., one hot spot located behind the residence, approximately center of 

the property, had a gamma reading was 1,500 μR/hr.  Based on exterior radiological survey results, 

test pits were advanced in 12 locations on-site, 11 of which were sampled, and the remaining one 

test pit was investigated for documentation purposes only.  Surface gamma readings collected from 

the test pit locations prior to excavation ranged from background (789UMR-TP01) to 807 μR/hr 

(789UMR-TP11). 

 

Refer to Attachment A, Figure 2: Property Gamma Scan. 
 

Based on radiological scans of the interior residence, background gamma readings ranged from 

12-20 μR/hr.  Gamma readings collected on the first floor of the residence generally ranged from 

background to less than 2 times (2x) background.  On the ground level of the residence, gamma 

readings generally ranged from background to more than 3x background.  The elevated gamma 

readings were concentrated around a hot spot located within the basement dirt crawl space, where 

gamma reading was 620 μR/hr. 
 

Based on exterior radiological scans of the rear building deck, background gamma readings ranged 

from 12-20 μR/hr.  Gamma readings collected from the rear deck generally ranged from less than 

2x background to 134 μR/hr.  The northeast portion of the deck had the highest gamma reading, 

perhaps due to proximity to the hot spot identified on the exterior ground surface adjacent to the 

rear deck. 
 

Refer to Attachment A, Figure 3A: Ground Level Gamma Scan, Figure 3B: First Floor Gamma 

Scan, and Figure 4: Rear Deck Gamma Scan 
 

11.0 Analytical Results 
 

A total of 11 charcoal canister samples, including one field duplicate, one field blank, one office 

blank, and one blank, were collected from the on-site residence.  Validated analytical results were 

compared against the EPA Action Level of 4.0 pCi/L for radon.  Based on validated analytical 

results of the charcoal canister samples collected on the first floor of the residence, radon 

concentrations were below 4.0 pCi/L.  Based on validated analytical results of the charcoal canister 

samples collected on the ground level of the residence, radon concentrations were in exceedance 

of 4.0 pCi/L. Radon concentration was 7.0 pCi/L in charcoal canister sample collected from the 

basement.  Radon concentration was 11 pCi/L and 10.9 pCi/L, respectively in sample and field 

duplicate, collected from the crawl space located on the ground level. 

 

Refer to Attachment B, Table 1A: Sample Collection and Validated Analytical Results - Radon 

Summary Table and Attachment E: Data Validation Report. 

 

A total of 13 grab soil samples, including one field duplicate, were collected at various depth 

intervals from select test pits and the one soil boring located throughout the Site and analyzed for 

TAL VOCs, TAL SVOCs, TAL pesticides, PCBs, herbicides, and TAL metals including mercury, 
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and cyanide.  Validated analytical results were compared against EPA Removal Management 

Levels (RMLs) for Residential Soil, November 2020, and New York State Department of 

Environmental Conservation (NYSDEC) Residential Use Soil Cleanup Objectives (RUSCO), May 

2010.  Based on validated analytical results, concentrations of TAL VOCs, TAL SVOCs, TAL 

pesticides, PCBs, and herbicides, were either not detected or below the EPA RMLs and NYSDEC 

RUSCOs.  Except for barium, mercury, and thallium, concentrations of all other TAL metals and 

cyanide were either not detected or below the EPA RMLs and NYSDEC RUSCOs.   

 

Concentrations of barium exceeded the NYSDEC RUSCO of 350 milligrams per kilogram 

(mg/kg) in two soil samples, 789UMR-TP05-0612-01 and 789UMR-TP05-1218-01, collected 

from 789UMR-TP05 at depths 6-12 and 12-18 inches bgs., respectively. Concentrations of 

mercury exceeded the NYSDEC RUSCO of 0.73 mg/kg in one soil sample, 789UMR-TP05-3036-

01, collected from 789UMR-TP05 at depths 30-36 inches bgs. Concentrations of thallium 

exceeded the EPA RML of 0.78 mg/kg in three soil samples, 789UMR-TP06-0006-01, 789UMR-

TP07-1218-01, and 789UMR-TP08-1824-01, collected from 789UMR-TP06, 789UMR-TP07, 

and 789UMR-TP08, respectively at depths 0-6, 12-18, and 18-24 inches bgs., respectively. 

 

A total of three composite soil samples, including one field duplicate, were collected at various 

depth intervals from select test pits and the one soil boring located throughout the Site and analyzed 

for TCLP VOCs, TCLP SVOCs, TCLP pesticides, TCLP herbicides, TCLP metals including 

mercury, and RCRA characteristics. Validated analytical results were compared against the EPA 

Maximum Concentration of Contaminants (MCCs) for toxicity characteristic as determined by 

TCLP, October 2009.  Based on validated analytical results, concentrations of target analytes were 

either not detected or below the EPA MCCs.  The pH of the soil samples was slightly basic, and 

ranged from 8.4 J (estimated result) to 8.61 J.  

 

A total of 58 soil samples, including three field duplicates, were collected at various depth intervals 

from 12 test pits and the one soil boring located throughout the Site for radiochemistry analysis. 

Validated analytical results were compared against the Site-Specific Action Levels (SSALs).  

Based on validated analytical results, concentrations of the following target radionuclides, 

including uranium-233/234 (U-233/234), uranium-238 (U-238), actinium-288 (Ac-228), bismuth-

212 (Bi-212), lead-212 (Pb-212), Ra-226, Ra-228, and thallium-208 (Tl-208), exceeded their 

respective SSALs in 35 of the 58 soil samples, including two field duplicates. 

 

Concentrations of U-233/234 exceeded the EPA SSAL of 5.18 pCi/g in 35 soil samples.  

Exceedance concentrations of U-233/234 ranged from 6.3 pCi/g (789UMR-TP02-1824-01) to 70 

pCi/g (789UMR-TP12-0002-01).  Concentrations of U-238 exceeded the EPA SSAL of 5.18 pCi/g 

in 35 soil samples.  Exceedance concentrations of U-238 ranged from 6.34 pCi/g (789UMR-TP02-

1824-01) to 70.5 pCi/g (789UMR-TP12-0002-01).  Concentrations of Ac-228 exceeded the EPA 

SSAL of 5.01 pCi/g in 43 soil samples.  Exceedance concentrations of Ac-228 ranged from 6.06 

pCi/g (789UMR-TP08-0612-01) to 518 pCi/g (789UMR-TP12-0002-01).  Concentrations of Bi-

212 exceeded the EPA SSAL of 5.01 pCi/g in 47 soil samples.  Exceedance concentrations of Bi-

212 ranged from 6.02 pCi/g (789UMR-TP08-0612-01) to 519 pCi/g (789UMR-TP12-0002-01).  

Concentrations of Pb-212 exceeded the EPA SSAL of 5.01 pCi/g in 45 soil samples.  Exceedance 

concentrations of Pb-212 ranged from 5.57 pCi/g (789UMR-TP08-0006-01) to 557 pCi/g 

(789UMR-TP04-1824-01). Concentrations of Ra-226 exceeded the EPA SSAL of 5.18 pCi/g in 

37 soil samples.  Exceedance concentrations of Ra-226 ranged from 10.1 pCi/g (789UMR-TP07-

0006-01) to 107 pCi/g (789UMR-TP12-0002-01). Concentrations of Ra-228 exceeded the EPA 
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SSAL of 5.01 pCi/g in 43 soil samples.  Exceedance concentrations of Ra-228 ranged from 6.06 

pCi/g (789UMR-TP08-0612-01) to 518 pCi/g (789UMR-TP12-0002-01).  Concentrations of Tl-

208 exceeded the EPA SSAL of 5.01 pCi/g in 39 soil samples.  Exceedance concentrations of Tl-

208 ranged from Thallium-208 exceedances ranged from 5.02 pCi/g (789UMR-TP07-1218-01) to 

184 pCi/g (789UMR-TP12-0002-01).   

 

Additionally, concentrations of thorium-234 exceeded the EPA SSAL of 5.18 pCi/g in three soil 

samples (789UMR-TP02-0006-01, 789UMR-TP02-0006-01, and 789UMR-TP04-2430-01).  

Exceedance concentrations ranged from 9.1 pCi/g (789UMR-TP02-0006-01) to 53.4 pCi/g 

(789UMR-TP04-2430-01).  Generally, at least one or more target radionuclides exceeded their 

respective SSALs in 47 of the 58 soil samples, including two field duplicates. 

 

Refer to Attachment A, Figure 5: Test Pit Locations, Attachment B, Table 1B: Test Pit Log and 

Sample Collection Summary Table, Table 2: Validated Analytical Results - TAL VOCs Summary 

Table, Table 3: Validated Analytical Results - TAL SVOCs Summary Table, Table 4: Validated 

Analytical Results - TAL PCBs Summary Table, Table 5: Validated Analytical Results - TAL 

Pesticides Summary Table, Table 6: Validated Analytical Results - Herbicides Summary Table, 

Table 7: Validated Analytical Results - TAL Metals Summary Table, Table 8: Validated 

Analytical Results - TCLP and RCRA Characteristics Summary Table, Table 9: Validated 

Analytical Results - Radiochemistry Summary Table, and Attachment E: Data Validation Report.  

 

12.0 Conclusion 

 

On July 22, 2020, August 10 through 13, 2020 and August 25 through 26, 2020, EPA and START 

V performed a Removal Assessment of the Site.  As part of Site activities, radiological surveys 

and scans were conducted within the one residence located on the property and exterior areas of 

the Site; air monitoring for radon and air sampling for laboratory radon analysis were conducted 

in the residence; and test pits were advanced at locations throughout the Site from which soil 

samples were collected for laboratory analysis and waste disposal characterization.  

 

Based on exterior radiological survey results, background gamma readings ranged from 7-25 

μR/hr.  Seven exterior locations were identified as hot spots with elevated gamma readings ranging 

from 210 μR/hr near the driveway to 611 μR/hr along the west fence line of the property boundary.  

At a depth of 12 inches bgs., one hot spot located behind the residence, approximately center of 

the property, had a gamma reading of 1,500 μR/hr. Based on radiological scans of the interior 

residence, background gamma readings ranged from 12-20 μR/hr.  Gamma readings collected on 

the first floor of the residence generally ranged from background to less than 2x background.  On 

the ground level of the residence, gamma readings generally ranged from background to more than 

3x background.  The elevated gamma readings were concentrated around a hot spot located within 

the basement dirt crawl space, where gamma reading was 620 μR/hr.  Gamma readings collected 

from the rear deck generally ranged from less than 2x background to 134 μR/hr.  The northeast 

portion of the deck had the highest gamma reading, perhaps due to proximity to the hot spot 

identified on the exterior ground surface adjacent to the rear deck. 

 

Based on radon monitoring results, radon concentrations on the first floor for the approximately 

72-hour monitor run time were generally below the EPA Action Level of 4.0 pCi/L and radon 

concentrations on the ground level significantly exceeded the EPA Action Level of 4.0 pCi/L, with 

concentrations reaching up to 13 pCi/L within 42-hour monitor run time. 
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A total of 11 charcoal canister samples, including one field duplicate, one field blank, one office 

blank, and one blank, were collected from the on-site residence.  Analytical results were compared 

against the EPA Action Level of 4.0 pCi/L for radon.  Based on analytical results of the charcoal 

canister samples collected on the first floor of the residence, radon concentrations were below 4.0 

pCi/L.  Based on analytical results of the charcoal canister samples collected on the ground level 

of the residence, radon concentrations were in exceedance of 4.0 pCi/L.  Radon concentration was 

7.0 pCi/L in charcoal canister sample collected from the basement.  Radon concentration was 11 

pCi/L and 10.9 pCi/L, respectively in sample and field duplicate, collected from the crawl space 

located on the ground level. 

 

A total of 13 grab soil samples, including one field duplicate, were collected from at various depth 

intervals from select test pits and the one soil boring located throughout the Site and analyzed for 

TAL VOCs, TAL SVOCs, TAL pesticides, PCBs, herbicides, and TAL metals including mercury, 

and cyanide.  Analytical results were compared against EPA RMLs for Residential Soil, November 

2020 and NYSDEC RUSCO, May 2010. Based on analytical results, concentrations of TAL 

VOCs, TAL SVOCs, TAL pesticides, PCBs, and herbicides were either not detected or below the 

EPA RMLs and NYSDEC RUSCOs.  Except for barium, mercury, and thallium, concentrations 

of all other TAL metals and cyanide were either not detected or below the EPA RMLs and 

NYSDEC RUSCOs.  Concentrations of barium exceeded the NYSDEC RUSCO of 350 mg/kg in 

two soil samples collected from 789UMR-TP05 at depths 6-12 and 12-18 inches bgs., respectively.  

Concentrations of mercury exceeded the NYSDEC RUSCO of 0.73 mg/kg in one soil sample 

collected from 789UMR-TP05 at depths 30-36 inches bgs.  Concentrations of thallium exceeded 

the EPA RML of 0.78 mg/kg in three soil samples, collected from 789UMR-TP06, 789UMR-

TP07, and 789UMR-TP08, respectively at depths 0-6, 12-18, and 18-24 inches bgs., respectively. 

 

A total of three composite soil samples, including one field duplicate, were collected at various 

depth intervals from select test pits and the one soil boring located throughout the Site and analyzed 

for TCLP VOCs, TCLP SVOCs, TCLP pesticides, TCLP herbicides, TCLP metals including 

mercury, and RCRA characteristics. Analytical results were compared against the EPA MCCs for 

toxicity characteristic as determined by TCLP, October 2009.  Based on analytical results, 

concentrations of target analytes were either not detected or below the EPA MCCs.  The pH of the 

soil samples was slightly basic, ranging from 8.4 J - 8.61 J.  

 

A total of 58 soil samples, including three field duplicates, were collected at various depth intervals 

from 12 test pits and the one soil boring located throughout the Site for radiochemistry analysis.  

Analytical results were compared against the SSALs.  Based analytical results, concentrations of 

the following target radionuclides, including U-233/234, U-238, Ac-228, Bi-212, Pb-212, Ra-226, 

Ra-228, and Tl-208, exceeded their respective SSALs in 35 of the 58 soil samples, including two 

field duplicates.  Additionally, concentrations of thorium-234 exceeded the EPA SSAL in three 

soil samples.  Generally, at least one or more target radionuclides exceeded their respective SSALs 

in 47 of the 58 soil samples, including two field duplicates. 

 

The radiological survey and analytical results from the Removal Assessment events conducted at 

the Site identified elevated gamma levels and concentrations of radon and target radionuclides in 

exceedance of the EPA Site-Specific Action Levels.  This information indicates that a release of 

hazardous substances has occurred at the Site, which presents a threat to public health.  Based on 

the information presented herein, urgent mitigation efforts, including a Removal Action, may be 

necessary to address the radionuclide contamination found to be present at the Site. 
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Figure 2: 

Property Gamma Scan
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Notes:
•  µR/hr – micro Roentgen / hour
•  Gamma Scans conducted with a Ludlum 2241 with 3x3 Sodium Iodide Scintillator.
•  Readings recorded via EPA VIPER system.
•  “Test Pit” was a shallow hole, approximately 8-inchs in diameter and excavated to 
     approximately 12-inches below grade.  Gamma reading was measured at the base 
     of excavation.
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Figure 3A: 

Ground Level Gamma Scan
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Notes:
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Figure 3B: 

First Floor Gamma Scan
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Figure 4: 

Rear Deck Gamma Scan
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Notes:
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Figure 5: 

Test Pit Locations
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Notes:
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•  Gamma Scans conducted with a Ludlum 2241 with 3x3 Sodium Iodide Scintillator and recorded via EPA VIPER System.
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Table 1A: Sample Collection and Validated Analytical Results - Radon Summary Table

789 Upper Mountain Road Site

Lewiston, Niagara County, New York

August 10 through 13, 2020

Result

(pCi/L) Date Time Date Time

789UMR-AA001-01 2856649 1.8 Charcoal Canister 8/10/2020 14:02 8/13/2020 13:59 Field Sample Second Master Bedroom

OFF-BLK-200813-01 2856720 0.1 Charcoal Canister 8/10/2020 14:02 8/13/2020 13:59 Office Blank Second Master Bedroom

789UMR-AA003-01 2856642 1.6 Charcoal Canister 8/10/2020 14:10 8/13/2020 14:02 Field Sample Second Office/Bedroom

789UMR-AA004-01 2856647 2.1 Charcoal Canister 8/10/2020 14:12 8/13/2020 14:03 Field Sample Second Guest Room

789UMR-AA005-01 2856648 2.2 Charcoal Canister 8/10/2020 14:23 8/13/2020 14:08 Field Sample First Living Room, South East

789UMR-AA006-01 2856656 2.3 Charcoal Canister 8/10/2020 14:28 8/13/2020 14:10 Field Sample First Kitchen/Dining Room

789UMR-AA007-01 2856657 7.0 Charcoal Canister 8/10/2020 14:40 8/13/2020 14:16 Field Sample Basement South East End

FLD-BLK-200813-01 2856636 0.2 Charcoal Canister 8/10/2020 14:40 8/13/2020 14:16 Field Blank Basement South East End

789UMR-AA009-01 2856628 11.0 Charcoal Canister 8/10/2020 14:48 8/13/2020 14:22 Field Sample Crawl Space Crawl Space 

789UMR-AA009-02 2856652 10.9 Charcoal Canister 8/10/2020 14:48 8/13/2020 14:22 Field Duplicate Crawl Space Crawl Space Duplicate of canister # 2856628

BLK-200813-01 2856702 0.2 Charcoal Canister 8/10/2020 14:48 8/13/2020 14:25 Blank Crawl Space Blank

Notes:

START V - Superfund Technical Assessment & Response Team V

No. - Number

pCi/L - picocuries per liter

U.S. Environmental Protection Agency's (EPA's) Site-Specific Action Level (SSAL) for radon is 4.0 pCi/L

Result equals or exceeds the EPA SSAL

Floor LocationSTART V Sample No.
Canister

Serial No.

Start Stop
Sample TypeSample Media

Page 1 of 1



Table 1B: Test Pit Log and Sample Collection Summary Table

789 Upper Mountain Road Site

Lewsiton, Niagara County, New York

August 11 through 26, 2020

Location Number
Surface Gamma

(µR/hr)

Depth

(inches)
Lithology Sample Number

Sample Gamma

 (µR/hr)
Sample Matrix Sample Collection Sample Type Sample Analyses/Method

0 -6 Dry dark brown silty fine SAND.

6 - 12 Dry dark brown to brown silty fine SAND, little to some sub angular gravel.

12 - 18 Dry brown to tan silty fine SAND, some sub angular gravel. 789UMR-TP01-1218-01 18 Grab Field Sample Gamma Spec/Alpha Spec/ICP-MS

0 - 6 Dry olive grey silty fine SAND, little to some fine gravel. 789UMR-TP02-0006-01 26 Grab Field Sample

789UMR-TP02-0612-01 33 Grab Field Sample

789UMR-TP02-1218-01 38 Grab Field Sample

789UMR-TP02-1824-01 26 Grab Field Sample

28 - 32 Dry brown silty fine SAND, little fine to medium round to sub angular gravel, trace angular cobbles. 789UMR-TP02-2430-01 19 Grab Field Sample

0 - 2 Dry olive grey silty fine SAND, some coarse sand to fine gravel, trace roots. 789UMR-TP03-0015-01 45 Grab Field Sample

789UMR-TP03-1526-01* Grab Field Sample

789UMR-TP03-1526-02 Grab Field Duplicate

26 - 30 Dry brown silty fine SAND, little fine to medium round to sub angular gravel, trace angular cobbles. 789UMR-TP03-0026-01 58 Composite Field Sample

0 - 12 Dry brown silty fine SAND, little fine to medium gravel, little roots. 789UMR-TP04-0006-01 93 Grab Field Sample

789UMR-TP04-0612-01 78 Grab Field Sample

789UMR-TP04-1218-01 100 Grab Field Sample

789UMR-TP04-1824-01 174 Grab Field Sample

789UMR-TP04-2430-01 NR Grab Field Sample

789UMR-TP04-3648-01 127 Grab Field Sample

0 - 6 Dry brown silty fine SAND, little fine to medium gravel, little roots. 789UMR-TP10-0006-01 15 Grab Field Sample

6 - 12 Dry brown silty fine SAND, little fine to medium gravel, little roots, trace brick and coal. 789UMR-TP10-0612-01 18 Grab Field Sample

789UMR-TP10-1218-01 9 Grab Field Sample

789UMR-TP10-1824-01 10 Grab Field Sample

0 - 6 Dry brown silty fine SAND, little fine to medium gravel, little roots. 789UMR-TP09-0006-01 9 Grab Field Sample

6 - 12 Dry brown silty fine SAND and fine to medium GRAVEL, trace angular cobble. 789UMR-TP09-0612-01 11 Grab Field Sample

12 - 18 Dry brown silty fine SAND, little fine to medium gravel. 789UMR-TP09-1218-01 9 Grab Field Sample

18 - 28 Dry brown silty fine SAND, little fine to medium gravel, trace angular cobbles. 789UMR-TP09-1824-01 12 Grab Field Sample

0 - 6 Dry brown silty fine SAND, little fine to medium gravel, little roots. 789UMR-TP08-0006-01 22 Grab Field Sample Gamma Spec/Alpha Spec/ICP-MS

6 - 12 Dry brown silty fine SAND, little fine to medium gravel, trace sub rounded cobbles, trace roots. 789UMR-TP08-0612-01 12 Grab Field Sample Gamma Spec/Alpha Spec/ICP-MS

789UMR-TP08-1218-01* Grab Field Sample Gamma Spec/Alpha Spec/ICP-MS

789UMR-TP08-1218-02 Grab Field Sample Gamma Spec/Alpha Spec/ICP-MS

789UMR-TP08-1824-01 13 Grab Field Sample Gamma Spec/Alpha Spec/ICP-MS/Full TAL (Hg+CN) + Herbicide

30 - 36 Dry brown silty fine SAND, some fine to medium gravel. 36 uR/hr (report run on SAM940) 789UMR-TP08-3032-01 36 Grab Field Sample Gamma Spec/Alpha Spec/ICP-MS

0 - 6 Dry brown silty fine SAND, little fine to medium gravel, little roots. 789UMR-TP07-0006-01 27 Grab Field Sample Gamma Spec/Alpha Spec/ICP-MS

6 - 12 Dry brown silty fine SAND, little fine to medium gravel, trace roots. 789UMR-TP07-0612-01 25 Grab Field Sample Gamma Spec/Alpha Spec/ICP-MS

789UMR-TP07-1218-01 18 Grab Field Sample Gamma Spec/Alpha Spec/ICP-MS/Full TAL (Hg+CN) + Herbicide

789UMR-TP07-1824-01 15 Grab Field Sample Gamma Spec/Alpha Spec/ICP-MS

789UMR-TP07-2428-01 16 Grab Field Sample Gamma Spec/Alpha Spec/ICP-MS

0 - 2 Moist dark grey silty fine SAND, some small to large roots. 789UMR-TP11-0006-01** Grab Field Sample Gamma Spec/Alpha Spec/ICP-MS/Full TAL (Hg+CN) + Herbicide

2 - 12 Moist dark grey silty fine SAND with fine to medium  light grey SAND, trace roots. 789UMR-TP11-0006-02 Grab Field Duplicate Full TAL (Hg+CN) + Herbicide

789UMR-TP11-0612-01 157 Grab Field Sample Gamma Spec/Alpha Spec/ICP-MS/Full TAL (Hg+CN) + Herbicide

789UMR-TP11-1218-01 43 Grab Field Sample Gamma Spec/Alpha Spec/ICP-MS

789UMR-TP11-1824-01 37 Grab Field Sample Gamma Spec/Alpha Spec/ICP-MS

789UMR-TP11-2430-01 31 Grab Field Sample Gamma Spec/Alpha Spec/ICP-MS/Full TAL (Hg+CN) + Herbicide

Notes:

START V: Superfund Technical Assessment & Response Team V

µR/hr: Microroentgen per hour,  NA: Not Applicable

ICP-MS: Inductively Coupled Plasma Mass Spectrometry

Alpha Spec: Alpha Spectroscopy analysis via A-01-R and ICP-MS

Gamma Spec: Gamma Spectroscopy analysis via GA-01-R and 901.1 (modified)

TAL: Target Analyte List

Full TAL: Volatile Organic Compunds (VOCs) + Percent Moisture, Semivolatile Organic Compounds (SVOCs), Pesticides, Polychlorinated Biphenyls (PCBs), Metal [including Mercury (Hg) and Cyanide (CN)]

TCLP: Toxicity Characteristic Leaching Procedure

Full TCLP: VOCs, SVOCs, Pesticides, Herbicides, Metals (including Hg)

RCRA: Resource Conservation and Recovery Act

*Radiochemistry sample for Matrix Spike/Matrix Spike Duplicate (MS/MSD)

**Full TAL sample for Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Test pit location surfaces and soil samples were screened using a Ludlum-2241 fitted with a 3x3 Sodium Iodide (NaI) Scintillator

789UMR-TP08

789UMR-TP09 Gamma Spec/Alpha Spec/ICP-MS14 - 16

68 - 70

187 - 190

Soil/Rock/Slag

Soil/Rock/Slag

Light grey to olive grey fine to coarse SAND with fine to coarse sub-angular gravel, some brick, some 

medium to coarse yellowish-orange sand, trace rebar. FILL.
6 - 28

Dry light brown fine to coarse SAND, some medium sub-angular gravel, trace refractory brick, trace 

sewer pipe (debris).
2 - 26

Dry dark grey fine to coarse SAND, some fine to coarse angular gravel, some brick, some terracotta 

fragments, some white nodules, soil has a glass like shimmer in the sunlight. 
12 - 48

12

Soil/Rock/Slag

Sample Date

8/11/2020

8/11/2020

8/11/2020

8/25/2020

8/11/2020

8/25/2020

8/25/2020

8/25/2020

8/25/2020 798 - 807

Soil/Rock/Slag

Test Pit Screening and Documentation Sample Screening and Analyses

789UMR-TP01 15 - 18 Soil/Rock/Slag

789UMR-TP02

789UMR-TP03

789UMR-TP04

789UMR-TP10

Soil/Rock/Slag

Soil/Rock/Slag Gamma Spec/Alpha Spec/ICP-MS

Gamma Spec/Alpha Spec/ICP-MS

Gamma Spec/Alpha Spec/ICP-MS

Gamma Spec/Alpha Spec/ICP-MS65 - 80

220 - 260

400 - 410

18 - 22

141

165

Soil/Rock/Slag

Soil/Rock/Slag

Dry brown silty fine SAND, little fine to medium round to sub angular gravel, trace angular cobbles.12 - 24

12 - 30 Dry brown silty fine SAND, some fine to medium gravel, trace roots.

Dry brown silty fine SAND, little fine to medium gravel.12 - 28

789UMR-TP07

789UMR-TP11

Light grey fine SAND with dark grey silty fine sand, trace fine gravel. Refusal at 30".12 - 30
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Table 1B: Test Pit Log and Sample Collection Summary Table

789 Upper Mountain Road Site

Lewsiton, Niagara County, New York

August 11 through 26, 2020

Location Number
Surface Gamma

(µR/hr)

Depth

(inches)
Lithology Sample Number

Sample Gamma

 (µR/hr)
Sample Matrix Sample Collection Sample Type Sample Analyses/Method

Sample Date

Test Pit Screening and Documentation Sample Screening and Analyses

789UMR-DSP01-01*** Field Sample Full TCLP + RCRA Characteristics

789UMR-DSP01-02 Field Duplicate Full TCLP + RCRA Characteristics

0 - 2 Moist light grey silty fine SAND. 789UMR-TP12-0002-01 345 Grab Field Sample Gamma Spec/Alpha Spec/ICP-MS/Full TAL (Hg+CN) + Herbicide

2 - 4 Moist light brown silty fine SAND, dense. 789UMR-TP12-0204-01 20 Grab Field Sample Gamma Spec/Alpha Spec/ICP-MS

4 - 6 Moist light brown to tan silty fine SAND. 789UMR-TP12-0406-01 18 Grab Field Sample Gamma Spec/Alpha Spec/ICP-MS

0 - 4 Moist dark brown silty fine SAND with some clay, little fine gravel, trace roots.

4 - 6 Dry brown silty fine SAND, some fine to medium gravel, little roots.

6 - 12 Dry brown silty fine SAND, some fine to course gravel, little sub angular cobles, trace bricks. 789UMR-TP06-0612-01 27 Grab Field Sample Gamma Spec/Alpha Spec/ICP-MS

12 - 16
Dry brown silty fine SAND, little fine to medium round to sub angular gravel, trace angular cobbles. 

REFUSAL, large block at the bottom of excavation  - possible bedrock.
789UMR-TP06-1216-01 18 Grab Field Sample Gamma Spec/Alpha Spec/ICP-MS

0 - 2 Moist dark brown silty fine SAND with some clay, little fine gravel, trace roots.

2 - 6
Dry brown silty fine SAND, little fine to medium round to sub angular gravel, trace angular cobbles, 

trace brick.

6 - 10 Moist dark grey silty fine SAND, some fine to medium gravel.

10 - 12 Dry dark grey fine SAND with lenticular bands of white material, trace brick.

12 - 18
Dry dark grey fine SAND with lenticular bands of white material, trace brick, trace 10" blocks, trace 

refractory brick.
789UMR-TP05-1218-01 127 Grab Field Sample Gamma Spec/Alpha Spec/ICP-MS/Full TAL (Hg+CN) + Herbicide

789UMR-TP05-1824-01 Grab Field Sample Gamma Spec/Alpha Spec/ICP-MS/Full TAL (Hg+CN) + Herbicide

789UMR-TP05-1824-02 Grab Field Duplicate Gamma Spec/Alpha Spec/ICP-MS

24 - 30
Dry dark grey fine SAND with lenticular bands of white material, trace brick, little 10" blocks, trace 

refractory brick.
789UMR-TP05-2430-01 148 Grab Field Sample Gamma Spec/Alpha Spec/ICP-MS

30 - 36
Dry dark grey fine SAND with lenticular bands of white material, trace brick, some 10" blocks, little 

refractory brick.
789UMR-TP05-3036-01 200 Grab Field Sample Gamma Spec/Alpha Spec/ICP-MS/Full TAL (Hg+CN) + Herbicide

36 - 54
Dry dark grey fine SAND with lenticular bands of white material, litte brick, some 10" blocks, little 

refractory brick. Light brown silty fine SAND countered at the bottom, believed to be native soil.
789UMR-TP05-3654-01 110 Grab Field Sample Gamma Spec/Alpha Spec/ICP-MS

0 - 6 Moist dark brown silty fine SAND, little clay, litte brick. 789UMR-TP13-0006-01 49 Grab Field Sample Gamma Spec/Alpha Spec/ICP-MS

 6 -12 Dry dark brown to dark grey silty fine to medium SAND, some angular rock, littlebrick. 789UMR-TP13-0612-01 42 Grab Field Sample Gamma Spec/Alpha Spec/ICP-MS/Full TAL (Hg+CN) + Herbicide

789UMR-TP13-1218-01 43 Grab Field Sample Gamma Spec/Alpha Spec/ICP-MS

789UMR-TP13-1824-01 42 Grab Field Sample Gamma Spec/Alpha Spec/ICP-MS

24 - 36 Dry brown silty fine SAND, little fine to medium gravel, little roots. 

8/26/2020 789UMR-DSP02 NA NA NA 789UMR-DSP02-01 NA Soil/Rock/Slag

Composite

TP05-0054 

TP12-0004 

TP13-1218

Field Sample Full TCLP + RCRA Characteristics

8/26/2020 789UMR-TP14 NR 0 - 6 Dry brown silty fine SAND, little fine to medium gravel, little roots. 17uR/hr. NA NA NA NA NA NA

Notes:

START V: Superfund Technical Assessment & Response Team V

µR/hr: Microroentgen per hour,  NA: Not Applicable

ICP-MS: Inductively Coupled Plasma Mass Spectrometry

Alpha Spec: Alpha Spectroscopy analysis via A-01-R and ICP-MS

Gamma Spec: Gamma Spectroscopy analysis via GA-01-R and 901.1 (modified)

TAL: Target Analyte List

Full TAL: Volatile Organic Compunds (VOCs) + Percent Moisture, Semivolatile Organic Compounds (SVOCs), Pesticides, Polychlorinated Biphenyls (PCBs), Metal [including Mercury (Hg) and Cyanide (CN)]

TCLP: Toxicity Characteristic Leaching Procedure

Full TCLP: VOCs, SVOCs, Pesticides, Herbicides, Metals (including Hg)

RCRA: Resource Conservation and Recovery Act

***Full TCLP sample for MS/MSD

Test pit location surfaces and soil samples were screened using a Ludlum-2241 fitted with a 3x3 Sodium Iodide (NaI) Scintillator

Soil/Rock/Slag

Soil/Rock/Slag

Soil/Rock/Slag

Soil/Rock/Slag

8/26/2020

8/26/2020

8/26/2020

428 - 430

51 - 53

433 - 435

47 - 49

789UMR-TP06-0006-01 40 Gamma Spec/Alpha Spec/ICP-MS/Full TAL (Hg+CN) + HerbicideField SampleGrab

NA Soil/Rock/Slag

Composite

TP07-0006

TP08-1824

TP11-0030

Gamma Spec/Alpha Spec/ICP-MS/Full TAL (Hg+CN) + HerbicideField SampleGrab

Gamma Spec/Alpha Spec/ICP-MSField SampleGrab

283

789UMR-TP05-0612-01 137

789UMR-TP05-0006-01 37

Dry light brown  silty fine SAND with medium gravel and lense of  medium dark grey sand. 12 - 24

8/25/2020 789UMR-DSP01 Not Applicable NA NA

789UMR-TP13

789UMR-TP12

789UMR-TP06

789UMR-TP05 18 - 24 Dry dark grey fine SAND with lenticular bands of white material, trace brick, trace refractory brick. 

8/26/2020
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Table 2: Validated Analytical Results - TAL VOCs Summary Table

789 Upper Mountain Road Site

Lewiston, Niagara County, New York

August 25 and 26, 2020

START V Sample Number

Sample Date

Sample Depth (Inches)

Sample Matrix

Units

Dichlorodifluoromethane 87,000 NS 1.2 U 1.2 UJ 0.95 U 1.1 U 1.8 U 1.5 U 1.4 U 1.2 U 1.3 U 1.2 U 1.3 U 1.1 U 1.1 U

Chloromethane 110,000 NS 1.8 U 1.8 UJ 1.4 U 1.6 U 2.7 U 2.3 U 2.1 U 1.8 U 2 U 1.8 U 1.9 U 1.6 U 1.7 U

Vinyl Chloride 5,900 20 1.1 U 1.1 UJ 0.9 U 1 U 1.7 U 1.4 U 1.3 U 1.1 U 1.2 U 1.1 U 1.2 U 1 U 1 U

Bromomethane 6,800 NS 1 U 1 UJ 0.85 U 0.95 U 1.6 U 1.3 U 1.3 U 1.1 U 1.2 U 1 U 1.1 U 0.95 U 0.98 U

Chloroethane 14,000,000 NS 1.3 U 1.3 UJ 1.1 U 1.2 U 2 U 1.7 U 1.6 U 1.4 U 1.5 U 1.3 U 1.4 U 1.2 U 1.2 U

Trichlorofluoromethane 23,000,000 NS 1.2 U 1.2 UJ 0.97 U 1.1 U 1.8 U 1.5 U 1.4 U 1.2 U 1.3 U 1.2 U 1.3 U 1.1 U 1.1 U

1,1,2-Trichlorotrifluoroethane 6,700,000 NS 1.3 U 1.3 UJ 1.1 U 1.2 U 2 U 1.7 U 1.6 U 1.4 U 1.5 U 1.3 U 1.4 U 1.2 U 1.2 U

1,1-Dichloroethene 230,000 330 1.1 U 1.1 UJ 0.92 U 1 U 1.7 U 1.5 U 1.4 U 1.2 U 1.3 U 1.1 U 1.2 U 1 U 1.1 U

Acetone 61,000,000 50 4.9 U 4.9 UJ 4 U 4.4 U 7.3 U 6.2 U 5.9 U 5 U 5.4 U 4.9 U 5.3 U 4.4 U 4.6 U

Carbon Disulfide 770,000 NS 0.78 U 0.78 UJ 0.63 U 0.71 U 1.2 U 1 U 0.94 U 0.8 U 0.87 U 0.78 U 0.84 U 0.71 U 0.74 U

Methyl tert-butyl Ether 4,700,000 930 1.1 U 1.1 UJ 0.92 U 1 U 1.7 U 1.5 U 1.4 U 1.2 U 1.3 U 1.1 U 1.2 U 1 U 1.1 U

Methyl Acetate 78,000,000 NS 1.3 U 1.3 UJ 1.1 U 1.2 U 2 U 1.7 U 1.6 U 1.3 U 1.4 U 1.3 U 1.4 U 1.2 U 1.2 U

Methylene Chloride 350,000 50 4.6 U 4.6 UJ 3.7 U 4.2 U 6.9 U 5.9 U 5.5 U 4.7 U 5.1 U 4.6 U 4.9 U 4.2 U 4.3 U

trans-1,2-Dichloroethene 70,000 190 1.3 U 1.3 UJ 1 U 1.2 U 1.9 U 1.6 U 1.5 U 1.3 U 1.4 U 1.3 U 1.4 U 1.2 U 1.2 U

1,1-Dichloroethane 360,000 270 0.75 U 0.76 UJ 0.61 U 0.69 U 1.1 U 0.97 U 0.91 U 0.78 U 0.84 U 0.75 U 0.82 U 0.69 U 0.71 U

Cyclohexane 6,500,000 NS 1.4 U 1.4 UJ 1.1 U 1.2 U 2 U 1.8 U 1.6 U 1.4 U 1.5 U 1.4 U 1.5 U 1.2 U 1.3 U

2-Butanone 27,000,000 120 6.6 U 6.7 UJ 5.4 U 6.1 U 10 U 8.5 U 8 U 6.8 U 7.4 U 6.6 U 7.2 U 6.1 U 6.3 U

Carbon Tetrachloride 65,000 760 0.71 U 0.72 UJ 0.58 U 0.65 U 1.1 U 0.91 U 0.86 U 0.73 U 0.79 U 0.71 U 0.77 U 0.65 U 0.67 U

cis-1,2-Dichloroethene 160,000 250 1.1 U 1.1 UJ 0.91 U 1 U 1.7 U 1.4 U 1.3 U 1.1 U 1.2 U 1.1 U 1.2 U 1 U 1.1 U

Bromochloromethane 150,000 NS 0.84 U 0.84 UJ 0.68 U 0.77 U 1.3 U 1.1 U 1 U 0.86 U 0.93 U 0.84 U 0.91 U 0.76 U 0.79 U

Chloroform 32,000 370 1 U 1 UJ 0.83 U 0.93 U 1.5 U 1.3 U 1.2 U 1.1 U 1.1 U 1 U 1.1 U 0.93 U 0.96 U

1,1,1-Trichloroethane 8,100,000 680 0.61 U 0.61 UJ 0.49 U 0.56 U 0.91 U 0.78 U 0.73 U 0.63 U 0.68 U 0.61 U 0.66 U 0.56 U 0.57 U

Methylcyclohexane NS NS 0.37 U 0.37 UJ 0.3 U 0.34 U 0.55 U 0.47 U 0.44 U 0.38 U 0.41 U 0.37 U 0.4 U 0.34 U 0.35 U

Benzene 82,000 60 0.68 U 0.69 UJ 0.55 U 0.62 U 1 U 0.88 U 0.82 U 0.7 U 0.76 U 0.68 U 0.74 U 0.62 U 0.64 U

1,2-Dichloroethane 31,000 20 0.73 U 0.73 UJ 0.59 U 0.67 U 1.1 U 0.93 UJ 0.88 UJ 0.75 UJ 0.81 UJ 0.73 UJ 0.79 UJ 0.66 UJ 0.69 UJ

Trichloroethene 4,100 470 0.68 U 0.68 UJ 0.55 U 0.62 U 1 U 0.87 U 0.82 U 0.7 U 0.76 U 0.68 U 0.73 U 0.62 U 0.64 U

1,2-Dichloropropane 16,000 NS 0.71 U 0.71 UJ 0.57 U 0.65 U 1.1 U 0.91 U 0.85 U 0.73 U 0.79 U 0.7 U 0.76 U 0.64 U 0.67 U

Bromodichloromethane 29,000 NS 0.72 U 0.73 UJ 0.59 U 0.66 U 1.1 U 0.92 U 0.87 U 0.74 U 0.8 U 0.72 U 0.78 U 0.66 U 0.68 U

4-Methyl-2-Pentanone 33,000,000 NS 5.6 U 5.6 UJ 4.5 U 5.1 U 8.4 U 7.2 U 6.7 U 5.8 U 6.2 U 5.6 U 6 U 5.1 U 5.3 U

Toluene 4,900,000 700 0.69 U 0.69 UJ 0.56 U 0.63 U 1 U 0.88 U 0.83 U 0.71 U 0.77 U 0.68 U 0.74 U 0.63 U 0.65 U

t-1,3-Dichloropropene NS NS 0.86 U 0.87 UJ 0.7 U 0.79 U 1.3 U 1.1 U 1 U 0.89 U 0.96 U 0.86 U 0.93 U 0.78 U 0.81 U

cis-1,3-Dichloropropene NS NS 0.78 U 0.79 UJ 0.64 U 0.72 U 1.2 U 1 U 0.94 U 0.81 U 0.87 U 0.78 U 0.85 U 0.71 U 0.74 U

1,1,2-Trichloroethane 1,500 NS 0.79 U 0.8 UJ 0.65 U 0.73 U 1.2 U 1 U 0.96 U 0.82 U 0.89 U 0.79 U 0.86 U 0.72 U 0.75 U

2-Hexanone 200,000 NS 7.1 U 7.1 UJ 5.7 U 6.4 U 10.6 U 9.1 U 8.5 U 7.3 U 7.9 U 7 U 7.6 U 6.4 U 6.7 U

Dibromochloromethane 830,000 NS 0.85 U 0.86 UJ 0.69 U 0.78 U 1.3 U 1.1 U 1 U 0.88 U 0.95 U 0.85 U 0.92 U 0.77 U 0.8 U

1,2-Dibromoethane 3,600 NS 0.74 U 0.75 UJ 0.6 U 0.68 U 1.1 U 0.95 U 0.89 U 0.77 U 0.83 U 0.74 U 0.8 U 0.68 U 0.7 U

Tetrachloroethene 81,000 1,300 0.7 U 0.7 UJ 0.57 U 0.64 U 1 U 0.9 U 0.84 U 0.72 U 0.78 U 0.7 U 0.75 U 0.64 U 0.66 U

Chlorobenzene 280,000 1,100 0.72 U 0.72 UJ 0.58 U 0.65 U 1.1 U 0.92 U 0.86 U 0.74 U 0.8 U 0.71 U 0.77 U 0.65 U 0.68 U

Ethyl Benzene 580,000 1,000 0.83 U 0.83 UJ 0.67 U 0.76 U 1.2 U 1.1 U 0.99 U 0.85 U 0.92 U 0.82 U 0.89 U 0.75 U 0.78 U

m/p-Xylenes* 580,000 1,600 1.7 U 1.7 UJ 1.4 U 1.6 U 2.6 U 2.2 U 2.1 U 2.8 J 2.7 J 1.7 U 1.9 U 1.6 U 1.6 U

o-Xylene* 650,000 1,600 0.8 U 0.8 UJ 0.65 U 0.73 U 1.2 U 1 U 0.96 U 1.3 J 1.2 J 0.79 U 0.86 U 0.73 U 0.75 U

Styrene 6,000,000 NS 1.1 U 1.1 UJ 0.9 U 1 U 1.7 U 1.4 U 1.3 U 1.1 U 1.2 U 1.1 U 1.2 U 1 U 1 U

Bromoform 1,600,000 NS 0.96 U 0.97 UJ 0.78 U 0.88 U 1.4 U 1.2 U 1.2 U 0.99 U 1.1 U 0.96 U 1 U 0.88 U 0.91 U

Isopropylbenzene 1,900,000 NS 0.91 U 0.91 UJ 0.74 U 0.83 U 1.4 U 1.2 U 1.1 U 0.94 U 1 U 0.91 U 0.98 U 0.83 U 0.86 U

1,1,2,2-Tetrachloroethane 60,000 NS 0.85 U 0.86 UJ 0.69 U 0.78 U 1.3 U 1.1 U 1 U 0.88 U 0.95 U 0.85 U 0.92 U 0.78 U 0.8 U

1,3-Dichlorobenzene NS 2,400 1 U 1 UJ 0.84 U 0.94 U 1.5 U 1.3 U 1.2 U 1.1 U 1.2 U 1 U 1.1 U 0.94 U 0.97 U

1,4-Dichlorobenzene 260,000 1,800 0.68 U 0.69 UJ 0.55 U 0.62 U 1 U 0.87 U 0.82 U 0.7 U 0.76 U 0.68 U 0.74 U 0.62 U 0.64 U

1,2-Dichlorobenzene 1,800,000 1,100 0.83 U 0.84 UJ 0.68 U 0.76 U 1.2 U 1.1 U 1 U 0.86 U 0.93 U 0.83 U 0.9 U 0.76 U 0.78 U

1,2-Dibromo-3-Chloropropane 530 NS 3.1 U 3.1 UJ 2.5 U 2.8 U 4.7 U 4 U 3.7 U 3.2 U 3.5 U 3.1 U 3.4 U 2.8 U 2.9 U

1,2,4-Trichlorobenzene 58,000 NS 0.99 U 0.99 UJ 0.8 U 0.9 U 1.5 U 1.3 U 1.2 U 1 U 1.1 U 0.98 U 1.1 U 0.9 U 0.93 U

1,2,3-Trichlorobenzene 63,000 NS 0.97 U 0.97 UJ 0.78 U 0.88 U 1.4 U 1.2 U 1.2 U 1 U 1.1 U 0.96 U 1 U 0.88 U 0.91 U

Notes

START V: Superfund Technical Assessment & Response Team V

TAL VOC: Target Analyte List Volatile Organic Compound

U: Not detected; J: Estimated result; UJ: Not detected at the estimated concentration; NS: Not Specified

µg/kg: Micrograms per kilogram
1
U.S. Environmental Protection Agency (EPA) Removal Management Levels (RMLs) for Residential Soil corresponding to 10

-4
 Risk Level for Carcinogens or a Hazard Quotient (HQ) of 1 for Non-Carcinogens, November 2020

2
New York State Department of Environmental Conservation (NYSDEC) Residential Use Soil Cleanup Objectives (RUSCOs), May 2010

*No specificed NYSDEC RUSCO for m/p xylene or o-xylene, the NYSDEC RUSCO for mixed xylenes is 1,600 µg/kg

Bold result values are detections

1
EPA RML for

Residential Soil

(µg/kg)

µg/kg

789UMR-TP05-

1824-01

8/26/2020

Soil/Rock/Slag

789UMR-TP05-

0612-01

8/26/2020

6-12

2
NYSDEC RUSCO

(µg/kg)

µg/kg

Soil/Rock/Slag

µg/kg

789UMR-TP05-

1218-01

8/26/2020

789UMR-TP05-

3036-01

12-18 18-24 30-36

µg/kg

8/26/2020

Soil/Rock/SlagSoil/Rock/Slag

789UMR-TP06-

0006-01

8/26/2020

Soil/Rock/Slag

µg/kg

0-6

789UMR-TP08-

1824-01

789UMR-TP11-

0006-01

789UMR-TP11-

0006-02

789UMR-TP11-

0612-01

8/25/2020 8/25/2020 8/25/2020 8/25/2020 8/25/2020

789UMR-TP07-

1218-01

Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag

12-18

TAL VOC

789UMR-TP11-

2430-01

789UMR-TP12-

0002-01

789UMR-TP13-

0612-01

Soil/Rock/Slag Soil/Rock/Slag

µg/kg µg/kg µg/kg µg/kgµg/kg

18-24 0-6 0-6 6-12

Soil/Rock/Slag

µg/kg µg/kg µg/kg

8/25/2020 8/26/2020 8/26/2020

24-30 0-2 6-12

Soil/Rock/Slag
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Table 3: Validated Analytical Results - TAL SVOCs Summary Table

789 Upper Mountain Road Site

Lewiston, Niagara County, New York

August 25 and 26, 2020

START V Sample Number

Sample Date

Sample Depth (Inches)

Sample Matrix

Units

TAL SVOC

Benzaldehyde 7,800,000 NS 110 U 110 U 110 U 110 U 120 U 110 U 110 U 110 U 110 U 110 U 100 U 110 U 110 U

Phenol 19,000,000 330 53.7 U 54.5 U 53.9 U 53 U 59 U 54.8 U 54.6 U 55 U 54.9 U 53.4 U 52.5 U 52.8 U 55 U

bis(2-Chloroethyl)ether 23,000 NS 41.2 U 41.9 U 41.4 U 40.7 U 45.3 U 42.1 U 42 U 42.3 U 42.2 U 41 U 40.3 U 40.5 U 42.2 U

2-Chlorophenol 390,000 NS 48.1 U 48.9 U 48.3 U 47.5 U 52.8 U 49.1 U 49 U 49.3 U 49.2 U 47.8 U 47 U 47.3 U 49.3 U

2-Methylphenol 3,200,000 330 41.6 U 42.3 U 41.8 U 41.1 U 45.7 U 42.5 U 42.4 U 42.7 U 42.6 U 41.4 U 40.7 U 40.9 U 42.6 U

2,2-oxybis(1-Chloropropane) 3,100,000 NS 62.1 U 63.2 U 62.5 U 61.4 U 68.3 U 63.4 U 63.3 U 63.7 U 63.6 U 61.8 U 60.7 U 61.1 U 63.7 U

Acetophenone 7,800,000 NS 56.3 U 57.2 U 56.5 U 55.6 U 61.8 U 57.4 U 57.3 U 57.7 U 57.6 U 56 U 55 U 55.3 U 57.6 U

3+4-Methylphenols NS NS 66 U 67.1 U 66.3 U 65.2 U 72.5 U 67.3 U 67.2 U 67.7 U 67.5 U 65.6 U 64.5 U 64.9 U 67.6 U

n-Nitroso-di-n-propylamine 7,800 NS 49.5 U 50.3 U 49.7 U 48.9 U 54.4 U 50.5 U 50.4 U 50.7 U 50.7 U 49.2 U 48.4 U 48.7 U 50.7 U

Hexachloroethane 45,000 NS 60.1 U 61.1 U 60.4 U 59.4 U 66 U 61.3 U 61.2 U 61.6 U 61.5 U 59.8 U 58.7 U 59.1 U 61.6 U

Nitrobenzene 130,000 NS 59.9 U 60.9 U 60.2 U 59.2 U 65.9 U 61.1 U 61 U 61.4 U 61.3 U 59.6 U 58.6 U 58.9 U 61.4 U

Isophorone 13,000,000 NS 65.6 U 66.7 U 65.9 U 64.8 U 72.1 U 66.9 U 66.8 U 67.2 U 67.1 U 65.2 U 64.1 U 64.5 U 67.2 U

2-Nitrophenol NS NS 95 U 96.6 U 95.5 U 93.9 U 100 U 96.9 U 96.7 U 97.4 U 97.2 U 94.5 U 92.9 U 93.4 U 97.3 U

2,4-Dimethylphenol 1,300,000 NS 72.5 U 73.7 U 72.8 U 71.6 U 79.6 U 73.9 U 73.8 U 74.3 U 74.2 U 72.1 U 70.8 U 71.3 U 74.2 U

bis(2-Chloroethoxy)methane 190,000 NS 64.8 U 65.9 U 65.2 U 64.1 U 71.3 U 66.2 U 66 U 66.5 U 66.4 U 64.5 U 63.4 U 63.8 U 66.4 U

2,4-Dichlorophenol 190,000 NS 64.6 U 65.7 U 65 U 63.9 U 71.1 U 66 U 65.8 U 66.3 U 66.2 U 64.3 U 63.2 U 63.6 U 66.2 U

Naphthalene 130,000 12,000 58.3 U 59.3 U 58.6 U 57.6 U 64.1 U 59.5 U 59.4 U 59.8 U 59.7 U 58 U 57 U 57.4 U 95.8 J

4-Chloroaniline 250,000 NS 84.9 U 86.3 U 85.3 U 83.9 U 93.3 U 86.6 U 86.4 U 87 U 86.9 U 84.4 U 83 U 83.5 U 86.9 U

Hexachlorobutadiene 78,000 NS 59.1 U 60.1 U 59.4 U 58.4 U 65 U 60.3 U 60.2 U 60.6 U 60.5 U 58.8 U 57.8 U 58.2 U 60.6 U

Caprolactam 31,000,000 NS 160 U 160 U 160 U 160 U 180 U 170 U 170 U 170 U 170 U 160 U 160 U 160 U 170 U

4-Chloro-3-methylphenol 6,300,000 NS 90.6 U 92.1 U 91 U 89.5 U 99.5 U 92.4 U 92.2 U 92.9 U 92.7 U 90.1 U 88.5 U 89.1 U 92.8 U

2-Methylnaphthalene 240,000 NS 96.9 U 98.5 U 97.4 U 95.7 U 110 U 98.9 U 98.6 U 99.3 U 99.2 U 96.4 U 94.7 U 95.3 U 99.3 U

Hexachlorocyclopentadiene 1,800 NS 190 U 190 U 190 U 190 U 210 U 190 U 190 U 190 U 190 U 190 U 190 U 190 U 190 U

2,4,6-Trichlorophenol 63,000 NS 73.2 U 74.4 U 73.5 U 72.3 U 80.4 U 74.7 U 74.5 U 75 U 74.9 U 72.8 U 71.5 U 72 U 75 U

2,4,5-Trichlorophenol 6,300,000 NS 75 U 76.2 U 75.4 U 74.1 U 82.4 U 76.5 U 76.3 U 76.9 U 76.7 U 74.6 U 73.3 U 73.8 U 76.8 U

1,1-Biphenyl 47,000 NS 77.1 U 78.4 U 77.5 U 76.2 U 84.8 U 78.7 U 78.5 U 79.1 U 78.9 U 76.7 U 75.4 U 75.9 U 79 U

2-Chloronaphthalene 4,800,000 NS 67.2 U 68.3 U 67.5 U 66.4 U 73.8 U 68.6 U 68.4 U 68.9 U 68.8 U 66.8 U 65.7 U 66.1 U 68.8 U

2-Nitroaniline 630,000 NS 100 U 100 U 100 U 100 U 110 U 100 U 100 U 100 U 100 U 100 U 99 U 99.6 U 100 U

Dimethylphthalate NS NS 140 J 120 J 78.6 J 99.9 J 180 J 150 J 90.5 J 95.2 J 180 J 200  160 J 170 J 180  

Acenaphthylene NS 100,000 72 U 73.2 U 72.4 U 71.1 U 79.1 U 73.5 U 73.3 U 73.8 U 73.7 U 71.6 U 70.4 U 70.8 U 73.8 U

2,6-Dinitrotoluene 19,000 NS 66.8 U 67.9 U 67.1 U 66 U 73.4 U 68.2 U 68 U 68.5 U 68.4 U 66.5 U 65.3 U 65.7 U 68.5 U

3-Nitroaniline NS NS 87.8 U 89.3 U 88.3 U 86.8 U 96.5 U 89.6 U 89.4 U 90.1 U 89.9 U 87.4 U 85.9 U 86.4 U 90 U

Acenaphthene 3,600,000 98,000 71.7 U 72.9 U 72 U 70.8 U 78.8 U 73.2 U 73 U 73.5 U 73.4 U 71.3 U 70.1 U 70.5 U 73.4 U

2,4-Dinitrophenol 130,000 NS 240 U 240 U 240 U 240 U 260 U 240 U 240 U 250 U 250 U 240 U 230 U 240 U 250 U

4-Nitrophenol NS NS 120 U 120 U 120 U 120 U 130 U 120 U 120 U 120 U 120 U 120 U 120 U 120 U 120 U

Dibenzofuran 78,000 14,000 72.1 U 73.3 U 72.5 U 71.3 U 79.3 U 73.6 U 73.5 U 74 U 73.8 U 71.8 U 70.5 U 71 U 73.9 U

2,4-Dinitrotoluene 130,000 NS 110 U 110 U 110 U 110 U 120 U 110 U 110 U 110 U 110 U 110 U 110 U 110 U 110 U

Diethylphthalate 51,000,000 NS 65.6 U 66.7 U 66 U 64.9 U 72.1 U 67 U 66.8 U 67.3 U 67.2 U 65.3 U 64.2 U 64.6 U 67.2 U

4-Chlorophenyl-phenylether NS NS 76.5 U 77.8 U 76.9 U 75.6 U 84.1 U 78.1 U 77.9 U 78.5 U 78.3 U 76.1 U 74.8 U 75.3 U 78.4 U

Fluorene 2,400,000 100,000 85.1 U 86.5 U 85.5 U 84.1 U 93.5 U 86.8 U 86.6 U 87.2 U 87.1 U 84.6 U 83.2 U 83.7 U 87.2 U

4-Nitroaniline 250,000 NS 100 U 100 U 100 U 100 U 110 U 110 U 110 U 110 U 110 U 100 U 100 U 100 U 110 U

4,6-Dinitro-2-methylphenol 5,100 NS 120 U 120 U 120 U 120 U 130 U 120 U 120 U 120 U 120 U 120 U 120 U 120 U 120 U

n-Nitrosodiphenylamine 11,000,000 NS 51.5 U 52.4 U 51.8 U 50.9 U 56.6 U 52.6 U 52.5 U 52.8 U 52.7 U 51.3 U 50.4 U 50.7 U 52.8 U

4-Bromophenyl-phenylether NS NS 51.6 U 52.5 U 51.9 U 51 U 56.7 U 52.7 U 52.6 U 52.9 U 52.8 U 51.3 U 50.5 U 50.8 U 52.9 U

Hexachlorobenzene 21,000 330 51.8 U 52.7 U 52.1 U 51.2 U 57 U 52.9 U 52.8 U 53.2 U 53.1 U 51.6 U 50.7 U 51 U 53.1 U

Atrazine 240,000 NS 76.6 U 77.8 U 77 U 75.7 U 84.2 U 78.2 U 78 U 78.5 U 78.4 U 76.2 U 74.9 U 75.3 U 78.5 U

Pentachlorophenol 100,000 800 140 U 150 U 140 U 140 U 160 U 150 U 150 U 150 U 150 U 140 U 140 U 140 U 150 U

Phenanthrene NS 100,000 150 J 120 J 72.1 U 70.8 U 220  94.4 J 73 U 110 J 86.6 J 190  70.1 U 70.5 U 560  

Anthracene 18,000,000 100,000 91.7 U 93.2 U 92.2 U 90.6 U 100 U 93.6 U 93.4 U 94.1 U 93.9 U 91.2 U 89.7 U 90.2 U 130 J

Carbazole NS NS 99 U 100 U 99.5 U 97.9 U 110 U 100 U 100 U 100 U 100 U 98.5 U 96.8 U 97.4 U 100 J

Di-n-butylphthalate 6,300,000 NS 130 U 130 U 130 U 130 U 140 U 130 U 130 U 130 U 130 U 130 U 130 U 130 U 130 U

Fluoranthene 2,400,000 100,000 270  260  110 U 110 U 490  220  110 U 230  180  240  110 U 110 U 540  

Pyrene 1,800,000 100,000 290  280  59.9 U 58.9 U 470  160 J 60.7 U 170 J 170 J 200  82.3 J 58.7 U 460  

Butylbenzylphthalate 13,000,000 NS 98.4 U 100 U 98.9 U 97.2 U 110 U 100 U 100 U 100 U 100 U 97.9 U 96.2 U 96.8 U 100 U

3,3-Dichlorobenzidine 120,000 NS 81.2 U 82.5 U 81.6 U 80.2 U 89.2 U 82.8 U 82.6 U 83.2 U 83.1 U 80.7 U 79.3 U 79.8 U 83.1 U

Benzo(a)anthracene 110,000 1,000 180  190  59 U 58 U 220  84.5 J 59.8 U 100 J 91 J 120 J 57.4 U 57.8 U 260  

Chrysene 11,000,000 1,000 170 J 160 J 61 U 60 U 260  100 J 61.8 U 120 J 100 J 110 J 59.3 U 59.7 U 220  

Bis(2-ethylhexyl)phthalate 1,300,000 NS 110 U 110 U 110 U 110 U 120 U 110 U 110 U 110 U 110 U 110 U 110 U 110 U 110 U

Di-n-octyl phthalate 630,000 NS 120 U 120 U 120 U 120 U 130 U 120 U 120 U 120 U 120 U 120 U 120 U 120 U 120 U

Benzo(b)fluoranthene 110,000 1,000 180  190  70.8 U 69.6 U 330  140 J 71.7 U 170 J 140 J 140 J 68.9 U 69.3 U 230  

Benzo(k)fluoranthene 1,100,000 1,000 57 U 58 U 57.3 U 56.4 U 120 J 58.2 U 58.1 U 58.5 U 58.4 U 56.7 U 55.8 U 56.1 U 80.4 J

Benzo(a)pyrene 11,000 1,000 140 J 150 J 66.5 U 65.4 U 240  89.3 J 67.4 U 110 J 98.6 J 110 J 64.7 U 65.1 U 170 J

Indeno(1,2,3-cd)pyrene 110,000 500 140 U 140 U 140 U 140 U 170 J 140 U 140 U 140 U 140 U 140 U 140 U 140 U 140 U

Dibenzo(a,h)anthracene 11,000 330 73.4 U 74.6 U 73.8 U 72.5 U 80.7 U 74.9 U 74.7 U 75.2 U 75.1 U 73 U 71.7 U 72.2 U 75.2 U

Benzo(g,h,i)perylene NS 100,000 100 J 110 J 62 U 61 U 210  63 U 62.8 U 73.9 J 91.1 J 82.1 J 60.3 U 60.7 U 110 J

1,2,4,5-Tetrachlorobenzene 23,000 NS 67 U 68.1 U 67.3 U 66.2 U 73.6 U 68.4 U 68.2 U 68.7 U 68.6 U 66.6 U 65.5 U 65.9 U 68.6 U

1,4-Dioxane 530,000 100 69.8 U 71 U 70.2 U 69 U 76.7 U 71.3 U 71.1 U 71.6 U 71.5 U 69.5 U 68.3 U 68.7 U 71.5 U

2,3,4,6-Tetrachlorophenol 1,900,000 NS 87 U 88.4 U 87.4 U 86 U 95.6 U 88.8 U 88.6 U 89.2 U 89 U 86.5 U 85 U 85.6 U 89.1 U

Notes

START V: Superfund Technical Assessment & Response Team V

TAL SVOC: Target Analyte List Semivolatile Organic Compound

U: Not detected; J: Estimated result; NS: Not Specified; µg/kg: Micrograms per kilogram
1
U.S. Environmental Protection Agency (EPA) Removal Management Levels (RMLs) for Residential Soil corresponding to 10

-4
 Risk Level for Carcinogens or a Hazard Quotient (HQ) of 1 for Non-Carcinogens, November 2020

2
New York State Department of Environmental Conservation (NYSDEC) Residential Use Soil Cleanup Objectives (RUSCOs), May 2010

Bold result values are detections
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Table 4: Validated Analytical Results - TAL PCBs Summary Table

789 Upper Mountain Road Site

Lewiston, Niagara County, New York

August 25 and 26, 2020

START V Sample Number

Sample Date

Sample Depth (Inches)

Sample Matrix

Units

Aroclor-1016 4,100 1,000 4.3 U 4.4 U 4.3 U 4.2 U 4.7 U 4.4 U 4.4 U

Aroclor-1221 20,000 1,000 7 U 7.1 U 7.1 U 6.9 U 7.7 U 7.2 U 7.1 U

Aroclor-1232 17,000 1,000 4.8 U 4.9 U 4.8 U 4.7 U 5.3 U 4.9 U 4.9 U

Aroclor-1242 23,000 1,000 6.1 U 6.2 U 6.2 U 6.1 U 6.7 U 6.3 U 6.2 U

Aroclor-1248 23,000 1,000 6.4 U 6.5 U 6.4 U 6.3 U 7 U 6.5 U 6.5 U

Aroclor-1254 1,200 1,000 23.8 J 7.1 U 7 U 6.9 U 7.6 U 7.1 U 7.1 U

Aroclor-1262 NS 1,000 4.3 U 4.4 U 4.3 U 4.3 U 4.7 U 4.4 U 4.4 U

Aroclor-1268 NS 1,000 4.1 U 4.1 U 4.1 U 4 U 4.5 U 4.2 U 4.1 U

Aroclor-1260 24,000 1,000 3 U 3 U 3 U 3 U 13.9 J 3.1 U 3.1 U

START V Sample Number

Sample Date

Sample Depth (Inches)

Sample Matrix

Units

Aroclor-1016 4,100 1,000 4.4 U 4.4 U 4.3 U 4.2 U 4.2 U 4.4 U

Aroclor-1221 20,000 1,000 7.2 U 7.2 U 7 U 6.9 U 6.9 U 7.2 U

Aroclor-1232 17,000 1,000 4.9 U 4.9 U 4.8 U 4.7 U 4.7 U 4.9 U

Aroclor-1242 23,000 1,000 6.3 U 6.3 U 6.1 U 6 U 6 U 6.3 U

Aroclor-1248 23,000 1,000 6.5 U 6.5 U 6.3 U 6.2 U 6.3 U 6.5 U

Aroclor-1254 1,200 1,000 7.1 U 7.1 U 6.9 U 6.8 U 6.8 U 7.1 U

Aroclor-1262 NS 1,000 4.4 U 4.4 U 4.3 U 4.2 U 4.2 U 4.4 U

Aroclor-1268 NS 1,000 4.2 U 4.2 U 4.1 U 4 U 4 U 4.2 U

Aroclor-1260 24,000 1,000 3.1 U 3.1 U 3 U 2.9 U 2.9 U 3.1 U

Notes

START V: Superfund Technical Assessment & Response Team V

TAL PCB: Target Analyte List Polychlorinated Biphenyl

U: Not detected; J: Estimated result; NS: Not Specified

µg/kg: Micrograms per kilogram
1
U.S. Environmental Protection Agency (EPA) Removal Management Levels (RMLs) for Residential Soil corresponding to 10

-4
 Risk Level for Carcinogens or a Hazard Quotient (HQ) of 1 for Non-Carcinogens, November 2020

2
New York State Department of Environmental Conservation (NYSDEC) Residential Use Soil Cleanup Objectives (RUSCOs), May 2010

*NYSDEC RUSCO based on value for PCBs

Bold result values are detections
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Table 5: Validated Analytical Results - TAL Pesticides Summary Table

789 Upper Mountain Road Site

Lewiston, Niagara County, New York

August 25 and 26, 2020

START V Sample Number

Sample Date

Sample Depth (Inches)

Sample Matrix

Units

alpha-BHC 8,600 20 0.25 U 0.255 U 0.252 U 0.248 U 0.275 U 0.256 U 0.255 U

beta-BHC 30,000 72 0.335 U 0.342 U 0.338 U 0.332 U 0.369 U 0.343 U 0.342 U

delta-BHC NS 250 0.273 U 0.278 U 0.275 U 0.27 U 0.3 U 0.279 U 0.278 U

gamma-BHC (Lindane) 21,000 100 0.335 U 0.341 U 0.337 U 0.332 U 0.368 U 0.342 U 0.342 U

Heptachlor 13,000 380 0.144 U 0.147 U 0.145 U 0.143 U 0.159 U 0.147 U 0.147 U

Aldrin 2,300 19 0.178 U 0.182 U 0.18 U 0.177 U 0.196 U 0.182 U 0.182 U

Heptachlor epoxide 1,000 NS 0.324 U 0.33 U 0.326 U 0.321 U 0.356 U 0.331 U 0.33 U

Endosulfan I NS 4,800 0.184 U 0.188 U 0.186 U 0.182 U 0.203 U 0.188 U 0.188 U

Dieldrin 3,200 39 0.152 U 0.154 U 0.153 U 0.15 U 0.167 U 0.155 U 0.155 U

4,4-DDE 23,000 1,800 0.4955 J 0.4294 J 0.2017 J 0.9288 J 4  0.2154 J 0.2006 J

Endrin 19,000 60 0.158 U 0.161 U 0.159 U 0.157 U 0.174 U 0.162 U 0.161 U

Endosulfan II NS 4,800 0.118 U 0.12 U 0.118 U 0.116 U 0.129 U 0.12 U 0.12 U

4,4-DDD 1,900 2,600 0.226 U 0.23 U 0.227 U 0.223 U 0.248 U 0.231 U 0.23 U

Endosulfan Sulfate 380,000 4,800 0.237 U 0.242 U 0.239 U 0.235 U 0.261 U 0.242 U 0.242 U

4,4-DDT 37,000 1,700 1.8 U 0.7693 J 0.276 J 0.9322 J 2.8 J 0.176 U 0.176 U

Methoxychlor 320,000 NS 0.158 U 0.161 U 0.159 U 0.156 U 0.173 U 0.161 U 0.161 U

Endrin ketone NS NS 0.123 U 0.125 U 0.124 U 0.122 U 0.135 U 0.126 U 0.126 U

Endrin aldehyde NS NS 0.246 U 0.25 U 0.248 U 0.243 U 0.27 U 0.251 U 0.251 U

alpha-Chlordane NS 910 0.154 U 0.157 U 0.155 U 0.152 U 0.169 U 0.157 U 0.157 U

gamma-Chlordane NS NS 0.305 U 0.31 U 0.307 U 0.302 U 0.335 U 0.312 U 0.311 U

Toxaphene 5,700 NS 2.1 U 2.1 U 2.1 U 2.1 U 2.3 U 2.1 U 2.1 U

START V Sample Number

Sample Date

Sample Depth (Inches)

Sample Matrix

Units

alpha-BHC 8,600 20 0.257 U 0.256 U 0.249 U 0.245 U 0.246 U 0.257 U

beta-BHC 30,000 72 0.344 U 0.344 U 0.334 U 0.328 U 0.33 U 0.344 U

delta-BHC NS 250 0.28 U 0.28 U 0.272 U 0.267 U 0.268 U 0.28 U

gamma-BHC (Lindane) 21,000 100 0.344 U 0.344 U 0.334 U 0.328 U 0.33 U 0.344 U

Heptachlor 13,000 380 0.148 U 0.148 U 0.144 U 0.141 U 0.142 U 0.148 U

Aldrin 2,300 19 0.183 U 0.183 U 0.178 U 0.174 U 0.176 U 0.183 U

Heptachlor epoxide 1,000 NS 0.333 U 0.332 U 0.323 U 0.317 U 0.319 U 0.333 U

Endosulfan I NS 4,800 0.189 U 0.189 U 0.184 U 0.18 U 0.181 U 0.189 U

Dieldrin 3,200 39 0.156 U 0.156 U 0.151 U 0.148 U 0.149 U 0.156 U

4,4-DDE 23,000 1,800 19.8  14.6  8.6 J 4.4 J 0.3699 J 0.168 U

Endrin 19,000 60 0.162 U 0.162 U 0.158 U 0.155 U 0.156 U 0.162 U

Endosulfan II NS 4,800 0.121 U 0.12 U 0.117 U 0.115 U 0.116 U 0.121 U

4,4-DDD 1,900 2,600 0.232 U 0.231 U 0.225 U 0.3335 J 0.222 U 0.232 U

Endosulfan Sulfate 380,000 4,800 0.244 U 0.243 U 0.236 U 0.232 U 0.233 U 0.243 U

4,4-DDT 37,000 1,700 8.9  6.5  3.2 J 2.6 J 5.6  0.177 U

Methoxychlor 320,000 NS 0.162 U 0.162 U 0.157 U 0.154 U 0.155 U 0.162 U

Endrin ketone NS NS 0.126 U 0.126 U 0.123 U 0.12 U 0.121 U 0.126 U

Endrin aldehyde NS NS 0.252 U 0.252 U 0.245 U 0.24 U 0.242 U 0.252 U

alpha-Chlordane NS 910 0.158 U 0.158 U 0.153 U 0.151 U 1.8 U 0.158 U

gamma-Chlordane NS NS 0.313 U 0.313 U 0.304 U 0.298 U 0.3 U 0.313 U

Toxaphene 5,700 NS 2.2 U 2.2 U 2.1 U 2.1 U 2.1 U 2.2 U

Notes

START V: Superfund Technical Assessment & Response Team V

TAL: Target Analyte List

U: Not detected; J: Estimated result; NS: Not Specified

µg/kg: Micrograms per kilogram
1
U.S. Environmental Protection Agency (EPA) Removal Management Levels (RMLs) for Residential Soil corresponding to 10

-4
 Risk Level for Carcinogens or a Hazard Quotient (HQ) of 1 for Non-Carcinogens, November 2020

2
New York State Department of Environmental Conservation (NYSDEC) Residential Use Soil Cleanup Objectives (RUSCOs), May 2010

Bold result values are detections
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Table 6: Validated Analytical Results - Herbicides Summary Table

789 Upper Mountain Road Site

Lewiston, Niagara County, New York

August 25 and 26, 2020

START V Sample Number

Sample Date

Sample Depth (Inches)

Sample Matrix

Units

Herbicide

DICAMBA 1,900,000 NS 9.6 U 9.7 U 9.6 U 9.4 U 10.5 U 9.8 U 9.7 U

DICHLORPROP NS NS 13.9 U 14.2 U 14 U 13.8 U 15.3 U 14.2 U 14.2 U

2,4-D 700,000 NS 25.9 U 26.4 U 26.1 U 25.6 U 28.5 U 26.4 U 26.4 U

2,4,5-TP (Silvex) 510,000 3,800 10.8 U 11 U 10.9 U 10.7 U 11.9 U 11.1 U 11 U

2,4,5-T 630,000 NS 13.1 U 13.3 U 13.2 U 12.9 U 14.4 U 13.3 U 13.3 U

2,4-DB 1,900,000 NS 19.3 U 19.7 U 19.5 U 19.1 U 21.2 U 19.7 U 19.7 U

DINOSEB 63,000 NS 18.9 U 19.2 U 19 U 18.7 U 20.8 U 19.3 U 19.2 U

START V Sample Number

Sample Date

Sample Depth (Inches)

Sample Matrix

Units

Herbicide

DICAMBA 1,900,000 NS 9.8 UJ 9.8 UJ 9.5 U 9.4 U 9.4 U 9.8 U

DICHLORPROP NS NS 14.3 U 14.3 U 13.9 U 13.7 U 13.7 U 14.3 U

2,4-D 700,000 NS 26.6 U 26.6 U 25.8 U 25.4 U 25.5 U 26.6 U

2,4,5-TP (Silvex) 510,000 3,800 11.1 U 11.1 U 10.8 U 10.6 U 10.7 U 11.1 U

2,4,5-T 630,000 NS 13.4 U 13.4 U 13 U 12.8 U 12.9 U 13.4 U

2,4-DB 1,900,000 NS 19.8 U 19.8 U 19.2 U 18.9 U 19 U 19.8 U

DINOSEB 63,000 NS 19.4 U 19.4 U 18.8 U 18.5 U 18.6 U 19.4 U

Notes

START V: Superfund Technical Assessment & Response Team V

U: Not Detected; UJ: Not detected at the estimated reporting limit; NS: Not Specified

µg/kg: Micrograms per kilogram
1
U.S. Environmental Protection Agency (EPA) Removal Management Levels (RMLs) for Residential Soil corresponding to 10

-4
 Risk Level for Carcinogens or a Hazard Quotient (HQ) of 1 for Non-Carcinogens, November 2020

2
New York State Department of Environmental Conservation (NYSDEC) Residential Use Soil Cleanup Objectives (RUSCOs), May 2010
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Table 7: Validated Analytical Results - TAL Metalss Summary Table

789 Upper Mountain Road Site

Lewiston, Niagara County, New York

August 25 and 26, 2020

START V Sample Number

Sample Date

Sample Depth (Inches)

Sample Matrix

Units

TAL Metal

Aluminum 77,000 NS 2,210  3,130  406  358  9,070  10,500  7,120  4,820 J 3,730 J 2,140  1,640  1,300  3,760  

Antimony 31 NS 0.976 J 0.738 J- 0.406 U 0.403 U 0.446 UJ 0.416 UJ 0.408 UJ 0.414 UJ 0.421 UJ 0.392 U 0.389 U 0.4 U 0.421 UJ

Arsenic 35 16 2.64  2.95  7.95  5.54  4.35  2.67  2.78  5.53 J 6.06 J 6.67  5.07  6.83  3.23  

Barium 15,000 350 3,160  2,380  98.3  116  67.3  46.2  73.2  93.9  64.6  43.2  63.8  19.6  63.5  

Beryllium 160 14 0.141 J+ 0.211 J+ 0.066 U 0.065 U 0.498  0.462  0.365  0.25 J 0.202 J+ 0.109 J 0.089 J 0.07 J 0.242 J

Cadmium 71 2.5 0.555  0.631  0.178 J 0.149 J 0.895  0.533  1.08  0.693  0.67  0.538  0.331  0.807  0.513  

Calcium NS NS 3,110  4,440  484  441  3,530  3,920  36,300  1,800  1,500  908  869  714  11,700  

Chromium NS NS 27.8  17.9  2.79  3.33  14.2  11.6  10.09  12.2 J 9.62 J 5.63  6.26  2.73  10.84  

Cobalt 23 NS 7.88  7.65  0.778 J 0.848 J 11  7.78  8.56  5.19  4.48  3  2.31  2.02  4.8  

Copper 3,100 270 46  78  4.49  3.85  23.9  8.87  13.5  42.9 J- 13.6 J- 10.81  13.8  4.43  32.5  

Iron 55,000 NS 5,780  7,710  795  847  14,400  13,600  12,800  7,470 J 6,000 J 3,250  2,910  2,260  7,790  

Lead 400 400 30.6  32.8  16.4  13  58.6  13.9  7.46  34  32.4  24.6  20.7  15.5  35  

Magnesium NS NS 1,330  1,650  196  154  3,290  2,870  6,030  1,510  1,170  667  560  439  3,250  

Manganese 1,800 2,000 501  340  24.9  29.3  345  301  474  329 J 273 J 152  128  114  230  

Nickel 1,500 130 15.6  15  2.23  1.82  18.9  12.8  16.6  12.2  10.48  6.92  5.87  3.37  11.4  

Potassium NS NS 228  337  50.2 J 37.7 J 637  564  905  558  451  257  178  134  543  

Selenium 390 4 0.316 U 0.324 U 0.327 U 0.324 U 0.359 U 0.335 U 0.328 U 0.334 UJ 0.339 UJ 0.315 U 0.313 U 0.322 U 0.339 U

Silver 390 8.3 3.92  3.88  0.144 U 0.143 U 1.38  1.25  1.2  0.359 J 0.15 UJ 0.139 U 0.138 U 0.142 U 0.646 J+

Sodium NS NS 35.3 J 37.6 J 18.5 U 18.4 U 45 J 80.6 J 86.6 J 26.7 J 23.7 J 17.9 U 29.1 J 18.3 U 53 J

Thallium 0.78 NS 0.422 U 0.432 U 0.437 U 0.433 U 1.41 J 1.15 J 0.941 J 0.445 U 0.452 U 0.421 U 0.418 U 0.43 U 0.452 U

Vanadium 390 NS 11.9  10.61  1.66 J 1.82  16.2  16.8  12.9  10.32 J 8.59 J 4.93  4.49  3.08  9.19  

Zinc 23,000 2,200 75.2  117  12.8  10.59  98.2  40.8  34.8  64.4 J 52.9 J 31.6  31.6  16.8  62.3  

Mercury 11 0.73 0.068  0.172  0.06  0.78 0.319  0.048  0.027  0.122  0.105  0.076  0.078  0.04  0.24  

Cyanide 23 27 0.18 J 0.16 J 0.089 U 0.11 J 0.13 J 0.16 J 0.091 U 0.15 J 0.12 J 0.097 J 0.12 J 0.099 J 0.15 J

Notes

START V: Superfund Technical Assessment & Response Team V

TAL: Target Analyte List 

U: Not detected; UJ: Not detected at the estimated reporting limit; NS: Not Specified; 

J: Estimated result; J-: Estimated result, may be biased low; J+: Estimated result, may be biased high

mg/kg: milligrams per kilogram
1
U.S. Environmental Protection Agency (EPA) Removal Management Levels (RMLs) for Residential Soil corresponding to 10

-4
 Risk Level for Carcinogens or a Hazard Quotient (HQ) of 1 for Non-Carcinogens, November 2020

2
New York State Department of Environmental Conservation (NYSDEC) Residential Use Soil Cleanup Objectives (RUSCOs), May 2010

Bold result values are detections

Result values highlighted yellow exceed the respective NYSDEC RUSCO

Result values in red exceed the respective EPA RML 
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Table 8: Validated Analytical Results - TCLP and RCRA Charateristics Summary Table

789 Upper Mountain Road Site

Lewiston, Niagara County, New York

August 25 and 26, 2020

START V Sample Number

Sample Date

Sample Depth (Inches)

Sample Matrix

TCLP VOC (µg/L)

Vinyl Chloride 200 0.17 U 0.17 U 0.17 U

1,1-Dichloroethene 700 0.27 U 0.27 U 0.27 U

2-Butanone (Methyl ethyl ketone) 200,000 8.3 J 8.6 J 8 J

Carbon Tetrachloride 500 0.26 U 0.26 U 0.26 U

Chloroform 6,000 0.19 U 0.19 U 0.19 U

Benzene 500 0.13 U 0.13 U 0.13 U

1,2-Dichloroethane 500 0.27 U 0.27 U 0.27 U

Trichloroethene 500 0.13 U 0.13 U 0.13 U

Tetrachloroethene 700 0.13 U 0.13 U 0.13 U

Chlorobenzene 100,000 0.12 U 0.12 U 0.12 U

TCLP SVOC (µg/L)

Pyridine 5,000 34 UJ 34 UJ 34 U

1,4-Dichlorobenzene 7,500 16.8 U 16.8 U 16.8 U

2-Methylphenol 200,000 13.7 U 13.7 U 13.7 U

3+4-Methylphenols NS 60.1 U 60.1 U 60.1 U

Hexachloroethane 3,000 22.2 U 22.2 U 22.2 U

Nitrobenzene 2,000 14.2 U 14.2 U 14.2 U

Hexachlorobutadiene 500 21.4 U 21.4 U 21.4 U

2,4,6-Trichlorophenol 2,000 16.2 U 16.2 U 16.2 U

2,4,5-Trichlorophenol 400,000 10.7 U 10.7 U 10.7 U

2,4-Dinitrotoluene 130 28.1 U 28.1 U 28.1 U

Hexachlorobenzene 130 18.9 U 18.9 U 18.9 U

Pentachlorophenol 100,000 29.5 U 29.5 U 29.5 U

TCLP Pesticide (µg/L)

gamma-BHC (Lindane) 400 0.078 U 0.078 U 0.078 U

Heptachlor 8 0.024 U 0.024 U 0.024 U

Heptachlor epoxide 8 0.059 U 0.059 UJ 0.059 UJ

Endrin 20 0.028 U 0.028 U 0.028 U

Methoxychlor 10,000 0.094 U 0.094 U 0.094 U

Toxaphene 500 1.1 U 1.1 U 1.1 U

Chlordane 30 0.781 U 0.781 U 0.781 U

TCLP Herbicide (µg/L)

2,4-D 10,000 6 U 6 UJ 6 UJ

2,4,5-TP (Silvex) 1,000 2.6 U 2.6 UJ 2.6 UJ

TCLP Metal (µg/L)

Arsenic 5,000 23.8 U 23.8 U 23.8 U

Barium 100,000 1,220  1,220  1,910  

Cadmium 1,000 7.11 U 7.11 U 7.11 U

Chromium 5,000 8.07 U 8.07 U 8.07 U

Lead 5,000 12.5 U 12.5 U 12.5 U

Selenium 1,000 25.5 UJ 100 U 100 U

Silver 5,000 12.1 U 12.1 U 12.1 U

Mercury 200 0.385 UJ 0.385 U 0.385 U

RCRA Characteristic (NA)

Corrosivity - pH NS 8.4 J 8.61 J 8.58 J

Ignitability - °C NS NI  NI  NI  

Reactive Cyanide - mg/kg NS 0.049 U 0.50 U 0.05 U

Reactive Sulfide - mg/kg NS 10 U 10 U 10 U

Notes

START V: Superfund Technical Assessment & Response Team V

TCLP: Toxicity Characteristic Leaching Procedure

VOC: Volatile Organic Compound; SVOC: Semivolatile Organic Compound

RCRA: Resource Conservation and Recovery Act

U: Not detected; UJ: Not detected at the estimated reporting limit; J: Estimated result

µg/L: Micrograms per liter

mg/kg: Milligrams per kilograms

NI: Not Ignitible; NS: Not Specified; NA: Not Applicable; °C: degree centigrade
1
U.S. Environmental Protection Agency (EPA) Maximum Concentration of Contaminants (MCC)

for toxicity characteristic as determined by TCLP, October 2009

Bold result values are detections

789UMR-DSP01-02

8/25/2020

NA NA

1
EPA MCC
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NA
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Table 9: Validated Soil Analytical Results - Radiochemistry Summary Table 

789 Upper Mountain Road Site

Lewiston, Niagara County, New York

August 2020

Radioisotope
Analytical 

Method

1
EPA SSAL

(mg/kg)

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Thorium (Th) ICP-MS NS 9.6 53 76 73 88 9.8 33 25

Uranium-233 (U-233) ICP-MS NS 0.026 0.027 0.027 0.026 0.025 0.026 0.028 0.029

Uranium-234 (U-234) ICP-MS NS 0.026 0.027 0.027 0.026 0.025 0.026 0.028 0.029

Uranium-235 (U-235) ICP-MS NS 0.029 J 0.085 0.19 0.23 0.13 0.026 0.1 0.17

Uranium-236 (U-236) ICP-MS NS 0.026 0.027 0.027 0.026 0.025 0.026 0.028 0.029

Uranium-238 (U-238) ICP-MS NS 3 11 24 30 17 2.2 13 23

Radioisotope
Analytical 

Method

1
EPA SSAL

(pCi/g)

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Thorium (Th) ICP-MS NS NA NA NA NA NA NA NA NA

Thorium-228 (Th-228) A-01-R NS 0.856 0.2 20.9 1.98 40.1 4.15 57.9 5.74 32.6 3.03 1.47 0.286 55.8 5.59 130 12.7

Thorium-230 (Th-230) A-01-R NS 0.868 J 0.21 5.02 J 0.622 13.8 1.83 15.9 J 2.08 8.61 0.988 0.915 J 0.231 11.7 1.71 20.7 3.14

Thorium-232 (Th-232) A-01-R NS 1.03 0.212 18.8 1.8 38.4 4 56 5.56 30.9 2.88 1.19 0.247 55.6 5.57 127 12.4

Uranium-233/234 (U-233/234) A-01-R 5.18 0.777 0.17 5.07 0.585 12.5 1.29 13.6 1.37 6.3 0.701 0.629 0.153 9.59 1.02 17.1 1.72

Uranium-235/236 (U-235/236) A-01-R 21.10 0.0313 U 0.045 0.412 0.133 0.684 0.204 0.692 0.201 0.271 0.111 0.0766 0.0606 0.366 0.143 0.773 0.235

Uranium-238 (U-238) A-01-R 5.18 0.847 0.177 5.02 0.58 11.6 1.21 13.5 1.36 6.34 0.705 0.672 0.158 10 1.06 18 1.79

Actinium-228 (Ac-228) GA-01-R 5.01 0.586 0.376 30.4 3.38 53.6 5.62 74.3 7.69 38.9 4.2 1.52 0.302 73 7.67 116 12.2

Bismuth-212 (Bi-212) GA-01-R 5.01 0.373 UJ 0.685 38.1 J 6.7 58.1 J 6.98 82 J 11.3 41.8 J 6.03 0.813 UJ 1.48 82 J 12 122 J 16.8

Bismuth-214 (Bi-214) GA-01-R NS 0.825 0.198 10.5 1.43 22.5 2.48 26.9 2.99 14.2 1.66 1.12 0.345 17.5 2.22 28.8 3.53

Cesium-137 (Cs-137) GA-01-R 28.40 1.16 0.183 0.13 U 0.398 -0.211 U 0.311 -0.287 U 0.439 1.78 0.461 -0.0358 U 0.137 -0.327 U 0.506 1.61 0.648

Lead-212 (Pb-212) GA-01-R 5.01 0.949 0.181 33.8 4.48 57.5 7.48 79 8.33 41.6 4.43 1.52 0.28 81.2 8.59 133 17.3

Lead-214 (Pb-214) GA-01-R NS 1.02 0.195 11.1 1.38 24.2 2.61 28.5 3.04 16.2 1.9 1.14 0.233 17.3 2.09 28.1 3.21

Potassium-40 (K-40) GA-01-R 83.30 15.2 2.48 15.3 3.61 12.2 3.32 14.2 4.2 15.9 4.15 14.6 2.99 27.7 5.43 7.36 U 7.74

Protactinium-234M (Pa-234M) GA-01-R 5.18 -0.146 U 0.435 0.352 U 0.542 0.365 U 0.377 -0.802 U 2.79 -0.561 U 1.84 0.137 U 0.394 0.231 U 0.398 0.13 U 0.681

Radium-224 (Ra-224) GA-01-R NS 0.949 0.181 33.8 4.48 57.5 7.48 79 8.33 41.6 4.43 1.52 0.28 81.2 8.59 133 17.3

Radium-226* (Ra-226) GA-01-R 5.18 0.825 0.198 10.5 1.43 22.5 2.48 26.9 2.99 14.2 1.66 1.12 0.345 17.5 2.22 28.8 3.53

Radium-228 (Ra-228) GA-01-R 5.01 0.586 0.376 30.4 3.38 53.6 5.62 74.3 7.69 38.9 4.2 1.52 0.302 73 7.67 116 12.2

Thallium-208 (Tl-208) GA-01-R 5.01 0.327 0.0985 10.6 1.27 18 1.95 27 2.88 14 1.59 0.537 0.136 26.2 2.83 43.7 4.73

Thorium-234 (Th-234) GA-01-R 5.18 1.25 0.725 9.1 3.29 7.46 U 2.1 7.99 U 2.86 12 2.88 -0.0384 U 0.091 9.43 U 3.66 11.5 U 3.99

Notes:

START V: Superfund Technical Assessment & Response Team V

No.: Number, NA: Not Analyzed, NS: Not Specified, 

U: Non-Detected, J: Estimated Result

Radium-226* analyzed via 21 days ingrowth

mg/kg: Milligrams per kilogram, pCi/g: Picocuries per gram

ICP-MS: Inductively Coupled Plasma-Mass Spectrometry
1
U.S. Environmental Protection Agency (EPA) Site-Specific Action Levels (SSALs)

Result equals or exceeds the EPA SSAL

START V Sample No. 789UMR-TP01-1218-01 789UMR-TP02-0006-01 789UMR-TP02-0612-01 789UMR-TP02-1218-01 789UMR-TP02-1824-01 789UMR-TP02-2430-01 789UMR-TP03-0015-01 789UMR-TP03-0026-01

Sample Date 8/11/2020 8/11/2020 8/11/2020 8/11/2020 8/11/2020 8/11/2020 8/11/2020 8/11/2020

Sample Depth (Inches) 12-18 0-6 6-12 12-18 18-24 24-30 0-15 0-26

Sample Matrix Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag
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Table 9: Validated Soil Analytical Results - Radiochemistry Summary Table 

789 Upper Mountain Road Site

Lewiston, Niagara County, New York

August 2020

Radioisotope
Analytical 

Method

1
EPA SSAL

(mg/kg)

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Thorium (Th) ICP-MS NS 36 65 110 91 130 79 29 45

Uranium-233 (U-233) ICP-MS NS 0.028 0.027 0.026 0.028 0.028 0.029 0.027 0.027

Uranium-234 (U-234) ICP-MS NS 0.028 0.027 0.026 0.028 0.028 0.029 0.027 0.027

Uranium-235 (U-235) ICP-MS NS 0.44 0.77 0.13 0.093 0.23 0.9 0.31 0.41

Uranium-236 (U-236) ICP-MS NS 0.028 0.027 0.026 0.028 0.028 0.029 0.027 0.027

Uranium-238 (U-238) ICP-MS NS 55 100 18 11 30 120 41 53

Radioisotope
Analytical 

Method

1
EPA SSAL

(pCi/g)

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Thorium (Th) ICP-MS NS NA NA NA NA NA NA NA NA

Thorium-228 (Th-228) A-01-R NS 197 24.1 420 55.6 80.3 7.8 42.6 J 5.03 132 15 440 44.8 253 25.9 468 47.6

Thorium-230 (Th-230) A-01-R NS 37 8.2 66.7 J 18 58.4 8.48 9.89 J 1.9 29.5 5.41 83.1 13 46.5 7.44 78.4 12.8

Thorium-232 (Th-232) A-01-R NS 182 22.7 404 53.9 78.6 7.65 47.7 J 5.47 133 15.1 438 44.5 245 25.1 488 49.2

Uranium-233/234 (U-233/234) A-01-R 5.18 53.1 J 4.69 67.2 J 5.92 11.8 1.21 7.34 0.802 19.9 1.96 62.5 J 5.48 33.1 2.94 41.5 3.67

Uranium-235/236 (U-235/236) A-01-R 21.10 2.99 J 0.458 3.97 J 0.591 0.545 0.174 0.463 0.149 1.12 0.288 3.74 J 0.536 2.17 0.331 3.78 0.499

Uranium-238 (U-238) A-01-R 5.18 54.3 J 4.79 70 J 6.16 11.7 1.2 7.11 0.781 20.6 2.02 61.2 J 5.38 33.1 2.94 39.1 3.47

Actinium-228 (Ac-228) GA-01-R 5.01 489 49.8 453 46.3 89.3 9.65 48.1 5.22 159 16.7 499 51.1 285 29.4 342 34.9

Bismuth-212 (Bi-212) GA-01-R 5.01 509 J 54.2 457 J 49.6 90.1 J 12.2 49.5 J 7.08 169 J 19.4 513 J 54.7 292 J 32.5 366 J 42.3

Bismuth-214 (Bi-214) GA-01-R NS 95.9 10 86.7 9.33 20.7 2.54 11.8 1.48 37.1 4.29 102 10.8 65.4 7.06 75.1 8.13

Cesium-137 (Cs-137) GA-01-R 28.40 -0.829 U 1.31 1.29 0.589 0.0886 U 0.661 0.177 U 0.427 -0.506 U 0.812 -0.709 U 1.03 -0.623 U 1.04 -0.269 U 1.18

Lead-212 (Pb-212) GA-01-R 5.01 528 55.2 494 64 108 14.1 57.2 6.1 179 18.7 557 72.2 314 40.8 381 39.9

Lead-214 (Pb-214) GA-01-R NS 99 10.5 90.5 9.59 23.5 2.76 13.3 1.66 38.1 4.29 112 11.8 66.3 7.2 77.6 8.35

Potassium-40 (K-40) GA-01-R 83.30 7.29 U 11.6 16.3 7.95 29.7 6.85 25.5 4.65 9.36 7.01 17.3 9.79 4.5 U 7.3 53 11

Protactinium-234M (Pa-234M) GA-01-R 5.18 1.74 U 1.71 2.22 U 3.59 0.742 U 3.49 -0.187 U 0.792 1.83 U 1.28 4 2.29 3.77 U 2.17 -0.361 U 0.872

Radium-224 (Ra-224) GA-01-R NS 528 55.2 494 64 108 14.1 57.2 6.1 179 18.7 557 72.2 314 40.8 381 39.9

Radium-226* (Ra-226) GA-01-R 5.18 95.9 10 86.7 9.33 20.7 2.54 11.8 1.48 37.1 4.29 102 10.8 65.4 7.06 75.1 8.13

Radium-228 (Ra-228) GA-01-R 5.01 489 49.8 453 46.3 89.3 9.65 48.1 5.22 159 16.7 499 51.1 285 29.4 342 34.9

Thallium-208 (Tl-208) GA-01-R 5.01 172 17.6 155 16.2 34.7 3.84 18.9 2.1 58.1 6.11 176 18.4 102 10.8 127 13.1

Thorium-234 (Th-234) GA-01-R 5.18 28.6 U 6.76 28.2 U 6.13 11.1 U 4.14 7.15 U 3.19 18 U 4.57 37.6 U 7.02 53.4 10.2 26.4 U 6.71

Notes:

START V: Superfund Technical Assessment & Response Team V

No.: Number, NA: Not Analyzed, NS: Not Specified, 

U: Non-Detected, J: Estimated Result

Radium-226* analyzed via 21 days ingrowth

mg/kg: Milligrams per kilogram, pCi/g: Picocuries per gram

ICP-MS: Inductively Coupled Plasma-Mass Spectrometry
1
U.S. Environmental Protection Agency (EPA) Site-Specific Action Levels (SSALs)

Result equals or exceeds the EPA SSAL

START V Sample No. 789UMR-TP03-1526-01 789UMR-TP03-1526-02 789UMR-TP04-0006-01 789UMR-TP04-0612-01 789UMR-TP04-1218-01 789UMR-TP04-1824-01 789UMR-TP04-2430-01 789UMR-TP04-3648-01

Sample Date 8/11/2020 8/11/2020 8/11/2020 8/11/2020 8/11/2020 8/11/2020 8/11/2020 8/11/2020

Sample Depth (Inches) 15-26 15-26 0-6 6-12 12-18 18-24 24-30 36-48

Sample Matrix Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag
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Table 9: Validated Soil Analytical Results - Radiochemistry Summary Table 

789 Upper Mountain Road Site

Lewiston, Niagara County, New York

August 2020

Radioisotope
Analytical 

Method

1
EPA SSAL

(mg/kg)

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Thorium (Th) ICP-MS NS 20 J 35 J 38 J 41 J 45 J 33 J 31 J 26 J

Uranium-233 (U-233) ICP-MS NS 0.016 0.014 0.014 0.015 0.013 0.015 0.014 0.015

Uranium-234 (U-234) ICP-MS NS 0.016 0.014 0.014 0.015 0.013 0.015 0.014 0.015

Uranium-235 (U-235) ICP-MS NS 0.096 J 0.39 J 0.48 J 0.6 J 0.69 J 0.55 J 0.6 J 0.53 J

Uranium-236 (U-236) ICP-MS NS 0.016 0.014 0.014 0.015 0.013 0.015 0.014 0.015

Uranium-238 (U-238) ICP-MS NS 13 51 62 79 92 73 79 69

Radioisotope
Analytical 

Method

1
EPA SSAL

(pCi/g)

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Thorium (Th) ICP-MS NS 2.2 J 3.9 J 4.2 J 4.4 J 4.9 J 3.6 J 3.4 J 2.9 J

Thorium-228 (Th-228) A-01-R NS 23.4 2.27 46.5 4.35 55.5 5.48 216 20.5 248 23.1 158 15.2 102 10.2 25.6 2.38

Thorium-230 (Th-230) A-01-R NS 4.61 0.637 9.93 1.22 10.4 1.52 31.8 4.51 35.8 4.87 25.3 3.67 18.6 2.82 6.87 0.779

Thorium-232 (Th-232) A-01-R NS 22.8 2.22 45.4 4.25 55.6 5.48 193 18.5 235 22 148 14.3 93.7 9.47 25.4 2.36

Uranium-233/234 (U-233/234) A-01-R 5.18 13.5 J 1.37 37.1 J 3.57 29.3 J 2.83 60.3 J 5.71 54.9 J 5.16 44.4 J 4.22 47 J 4.49 37.8 J 3.58

Uranium-235/236 (U-235/236) A-01-R 21.10 0.582 0.189 1.69 0.442 1.53 0.381 2.6 J 0.652 2.89 0.639 2.23 0.529 2.83 J 0.634 1.66 0.419

Uranium-238 (U-238) A-01-R 5.18 13.4 J 1.37 38 J 3.64 28.8 J 2.78 60.6 J 5.74 54.3 J 5.1 46.2 J 4.38 51.6 J 4.88 37.7 J 3.57

Actinium-228 (Ac-228) GA-01-R 5.01 95.6 9.97 301 30.8 203 20.8 492 50.3 492 50.3 421 42.9 316 32.4 220 22.6

Bismuth-212 (Bi-212) GA-01-R 5.01 99.4 11.5 311 33.2 208 22.7 486 51.2 489 51.5 436 45.6 340 37.1 233 25.8

Bismuth-214 (Bi-214) GA-01-R NS 23.3 2.71 68.4 7.23 42.8 4.6 102 10.7 103 10.9 105 10.9 71.4 7.51 60 6.4

Cesium-137 (Cs-137) GA-01-R 28.40 0.269 U 0.487 -0.458 U 0.664 0.312 U 0.576 0.451 U 0.779 -0.496 U 0.718 -0.553 U 0.83 0.115 U 0.662 -0.372 U 0.535

Lead-212 (Pb-212) GA-01-R 5.01 110 14.3 317 41.1 225 29.2 462 59.8 466 60.3 404 42.2 295 38.2 229 29.7

Lead-214 (Pb-214) GA-01-R NS 24.3 2.64 73.2 7.73 46 4.92 105 11 105 10.9 103 10.5 79.1 8.46 62.8 6.6

Potassium-40 (K-40) GA-01-R 83.30 24.5 5.45 2.14 U 4.81 34.7 6.44 2.85 U 5.17 3.35 U 5.08 4.05 U 5.52 3.18 U 3.92 2.43 U 3.79

Protactinium-234M (Pa-234M) GA-01-R 5.18 0.825 U 2.57 1.04 U 0.933 -0.156 U 0.331 3.66 U 1.49 2.37 U 5.02 0.265 U 0.399 1.25 U 3.66 0.459 U 0.656

Radium-224 (Ra-224) GA-01-R NS 110 14.3 317 41.1 225 29.2 462 59.8 466 60.3 404 42.2 295 38.2 229 29.7

Radium-226* (Ra-226) GA-01-R 5.18 23.3 2.71 68.4 7.23 42.8 4.6 102 10.7 103 10.9 105 10.9 71.4 7.51 60 6.4

Radium-228 (Ra-228) GA-01-R 5.01 95.6 9.97 301 30.8 203 20.8 492 50.3 492 50.3 421 42.9 316 32.4 220 22.6

Thallium-208 (Tl-208) GA-01-R 5.01 34.1 3.64 104 10.9 70.3 7.38 165 17.2 166 17.2 148 15.1 111 11.6 75.8 7.93

Thorium-234 (Th-234) GA-01-R 5.18 6.81 UJ 2.25 16.9 UJ 4.37 18.3 UJ 4.17 18.2 UJ 4.19 17.1 UJ 4.37 18.3 UJ 4.72 15.7 UJ 3.8 17.4 UJ 3.51

Notes:

START V: Superfund Technical Assessment & Response Team V

No.: Number, NA: Not Analyzed, NS: Not Specified, 

U: Non-Detected, J: Estimated Result

Radium-226* analyzed via 21 days ingrowth

mg/kg: Milligrams per kilogram, pCi/g: Picocuries per gram

ICP-MS: Inductively Coupled Plasma-Mass Spectrometry
1
U.S. Environmental Protection Agency (EPA) Site-Specific Action Levels (SSALs)

Result equals or exceeds the EPA SSAL

789UMR-TP05-3654-01

Sample Date 8/26/2020 8/26/2020 8/26/2020 8/26/2020 8/26/2020 8/26/2020 8/26/2020 8/26/2020

START V Sample No. 789UMR-TP05-0006-01 789UMR-TP05-0612-01 789UMR-TP05-1218-01 789UMR-TP05-1824-01 789UMR-TP05-1824-02 789UMR-TP05-2430-01 789UMR-TP05-3036-01

Sample Depth (Inches) 0-6 6-12 12-18 18-24 18-24 24-30 30-36 36-54

Sample Matrix Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag
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Table 9: Validated Soil Analytical Results - Radiochemistry Summary Table 

789 Upper Mountain Road Site

Lewiston, Niagara County, New York

August 2020

Radioisotope
Analytical 

Method

1
EPA SSAL

(mg/kg)

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Thorium (Th) ICP-MS NS 7.9 J 10 J 7.7 J 10 J 15 J 8.7 J 7.5 J 7.9 J

Uranium-233 (U-233) ICP-MS NS 0.017 0.015 0.015 0.017 0.015 0.014 0.015 0.015

Uranium-234 (U-234) ICP-MS NS 0.017 0.015 0.015 0.017 0.015 0.014 0.015 0.015

Uranium-235 (U-235) ICP-MS NS 0.028 J 0.045 J 0.032 J 0.04 J 0.061 J 0.027 J 0.018 J 0.02 J

Uranium-236 (U-236) ICP-MS NS 0.017 0.015 0.015 0.017 0.015 0.014 0.015 0.015

Uranium-238 (U-238) ICP-MS NS 3.5 6.1 4.6 5.2 7.4 3.5 2.4 2.5

Radioisotope
Analytical 

Method

1
EPA SSAL

(pCi/g)

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Thorium (Th) ICP-MS NS 0.86 J 1.1 J 0.85 J 1.1 J 1.7 J 0.95 J 0.82 J 0.87 J

Thorium-228 (Th-228) A-01-R NS 3.06 0.401 16.8 1.58 9.07 J 0.922 36.9 3.47 53.3 5.41 7.41 0.779 4.61 0.548 6.51 0.708

Thorium-230 (Th-230) A-01-R NS 1.36 0.233 3.42 0.434 2.34 J 0.329 6.67 0.865 9.14 1.48 1.76 0.272 2.41 0.347 1.72 0.272

Thorium-232 (Th-232) A-01-R NS 3.27 0.416 15.9 1.51 8.52 J 0.873 37.2 3.49 53.3 5.41 6.64 0.711 4.39 0.527 5.75 0.64

Uranium-233/234 (U-233/234) A-01-R 5.18 1.84 J 0.289 2.73 J 0.389 3.41 J 0.427 8.44 J 0.905 10.9 J 1.12 3.44 J 0.446 1.61 J 0.265 1.82 J 0.291

Uranium-235/236 (U-235/236) A-01-R 21.10 0.13 0.0749 0.0164 U 0.0531 0.179 0.0851 0.711 0.192 0.749 0.202 0.432 0.139 0.13 0.073 0.071 0.0562

Uranium-238 (U-238) A-01-R 5.18 2.27 J 0.332 2.51 J 0.367 3.53 J 0.437 8.01 J 0.868 10.7 J 1.11 3.23 J 0.425 1.75 J 0.279 1.83 J 0.292

Actinium-228 (Ac-228) GA-01-R 5.01 10.8 1.36 38.8 4.15 15.9 1.88 51.2 5.44 64.1 6.78 14.1 1.65 7.38 0.99 7.39 0.958

Bismuth-212 (Bi-212) GA-01-R 5.01 11.3 3.11 39.9 6.31 17.1 2.8 51.4 6.64 66.7 8.61 14.6 3.16 8.35 2.51 7.79 1.9

Bismuth-214 (Bi-214) GA-01-R NS 3.59 0.654 10.2 1.4 4.24 0.666 10.1 1.23 13 1.57 3.02 0.52 1.77 0.391 2.22 0.45

Cesium-137 (Cs-137) GA-01-R 28.40 -0.161 U 0.252 0.218 U 0.35 0.111 U 0.171 0.0459 U 0.319 -0.00369 U 0.41 0.0527 U 0.152 0.0191 U 0.216 0.0921 U 0.17

Lead-212 (Pb-212) GA-01-R 5.01 11.5 1.32 41.4 4.41 18.7 2.47 58.1 7.59 71.1 7.53 16.5 2.19 7.9 1.11 8.28 0.956

Lead-214 (Pb-214) GA-01-R NS 3.31 0.561 10.3 1.33 4.59 0.576 11.2 1.29 13.5 1.59 3.44 0.47 2.08 0.462 2.15 0.431

Potassium-40 (K-40) GA-01-R 83.30 16.8 3.11 16.3 4.33 16.8 2.75 22.1 4.27 25.1 4.14 16.2 2.56 16.6 3.14 21 3.52

Protactinium-234M (Pa-234M) GA-01-R 5.18 0.0543 U 0.748 0.84 U 0.936 -0.0643 U 0.194 0.804 U 1.47 -0.103 U 0.324 0.316 U 0.581 -0.0753 U 0.233 -0.274 U 0.897

Radium-224 (Ra-224) GA-01-R NS 11.5 1.32 41.4 4.41 18.7 2.47 58.1 7.59 71.1 7.53 16.5 2.19 7.9 1.11 8.28 0.956

Radium-226* (Ra-226) GA-01-R 5.18 3.59 0.654 10.2 1.4 4.24 0.666 10.1 1.23 13 1.57 3.02 0.52 1.77 0.391 2.22 0.45

Radium-228 (Ra-228) GA-01-R 5.01 10.8 1.36 38.8 4.15 15.9 1.88 51.2 5.44 64.1 6.78 14.1 1.65 7.38 0.99 7.39 0.958

Thallium-208 (Tl-208) GA-01-R 5.01 4.18 0.555 13.6 1.52 5.88 0.703 17.3 1.9 23.8 2.57 5.02 0.604 2.5 0.376 2.6 0.387

Thorium-234 (Th-234) GA-01-R 5.18 0.562 UJ 4.31 4.74 UJ 2.3 1.83 UJ 0.832 4.23 UJ 1.72 2.76 UJ 8.74 0.816 UJ 0.564 1.64 UJ 1.11 2.52 UJ 1.6

Notes:

START V: Superfund Technical Assessment & Response Team V

No.: Number, NA: Not Analyzed, NS: Not Specified, 

U: Non-Detected, J: Estimated Result

Radium-226* analyzed via 21 days ingrowth

mg/kg: Milligrams per kilogram, pCi/g: Picocuries per gram

ICP-MS: Inductively Coupled Plasma-Mass Spectrometry
1
U.S. Environmental Protection Agency (EPA) Site-Specific Action Levels (SSALs)

Result equals or exceeds the EPA SSAL

789UMR-TP07-2428-01

Sample Date 8/26/2020 8/26/2020 8/26/2020 8/25/2020 8/25/2020 8/25/2020 8/25/2020 8/25/2020

START V Sample No. 789UMR-TP06-0006-01 789UMR-TP06-0612-01 789UMR-TP06-1216-01 789UMR-TP07-0006-01 789UMR-TP07-0612-01 789UMR-TP07-1218-01 789UMR-TP07-1824-01

Sample Depth (Inches) 0-6 6-12 12-16 0-6 6-12 12-18 18-24 24-28

Sample Matrix Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag
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Table 9: Validated Soil Analytical Results - Radiochemistry Summary Table 

789 Upper Mountain Road Site

Lewiston, Niagara County, New York

August 2020

Radioisotope
Analytical 

Method

1
EPA SSAL

(mg/kg)

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Thorium (Th) ICP-MS NS 6.5 J 6.2 6.8 5.6 5 14 6.4 6.5

Uranium-233 (U-233) ICP-MS NS 0.016 0.015 0.015 0.014 0.015 0.014 0.014 0.015

Uranium-234 (U-234) ICP-MS NS 0.016 0.015 0.015 0.014 0.015 0.014 0.014 0.015

Uranium-235 (U-235) ICP-MS NS 0.021 J 0.026 U 0.02 U 0.02 U 0.018 U 0.077 0.016 U 0.018 U

Uranium-236 (U-236) ICP-MS NS 0.016 0.015 0.015 0.014 0.015 0.014 0.014 0.015

Uranium-238 (U-238) ICP-MS NS 2.8 3.2 2.6 2.8 2.4 9.8 2.6 2.5

Radioisotope
Analytical 

Method

1
EPA SSAL

(pCi/g)

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Thorium (Th) ICP-MS NS 0.72 J 0.68 0.74 0.61 0.55 1.6 0.71 0.72

Thorium-228 (Th-228) A-01-R NS 2.38 0.341 5.39 1.04 3.01 0.422 3.06 0.396 3.64 0.462 12.7 2.19 0.991 0.212 0.912 0.264

Thorium-230 (Th-230) A-01-R NS 1.25 0.225 2.14 0.613 1.17 J 0.243 0.998 J 0.205 1.51 J 0.266 3.81 1.1 1.12 J 0.23 1.02 J 0.277

Thorium-232 (Th-232) A-01-R NS 2.53 0.354 5.45 1.04 2.83 0.397 2.89 0.378 3.49 0.443 10.7 1.96 1.02 0.205 0.891 0.241

Uranium-233/234 (U-233/234) A-01-R 5.18 1.5 J 0.268 1.37 0.237 1.25 0.22 1.21 0.218 0.961 0.192 6.67 0.74 0.796 0.169 0.846 0.171

Uranium-235/236 (U-235/236) A-01-R 21.10 0.126 0.0767 0.0554 0.0477 0.0277 0.0321 0.0837 0.058 0.0197 U 0.0279 0.324 0.123 0.0422 U 0.0426 0.0268 0.031

Uranium-238 (U-238) A-01-R 5.18 1.39 J 0.255 1.47 0.246 0.858 0.176 1.17 0.214 1.01 0.198 6.58 0.732 0.811 0.171 0.909 0.178

Actinium-228 (Ac-228) GA-01-R 5.01 4.35 0.87 6.06 0.862 3.49 0.559 3.18 0.497 3.24 0.552 59.1 6.15 1.55 0.341 1.24 0.429

Bismuth-212 (Bi-212) GA-01-R 5.01 6.06 1.89 6.02 2.07 6.62 1.88 0.752 U 1.11 4.17 1.26 57.1 6.98 0.134 U 1.11 -0.529 U 1.58

Bismuth-214 (Bi-214) GA-01-R NS 1.86 0.442 1.65 0.37 1.2 0.287 1.25 0.261 1.18 0.328 12 1.53 0.859 0.229 0.802 0.292

Cesium-137 (Cs-137) GA-01-R 28.40 0.0461 U 0.146 0.0398 U 0.176 -0.0704 U 0.156 0.00336 U 0.0957 -0.0337 U 0.183 -0.225 U 0.325 0.059 U 0.0964 0.0231 U 0.11

Lead-212 (Pb-212) GA-01-R 5.01 5.57 0.817 6.21 0.733 3.78 0.574 2.91 0.434 3.2 0.503 68.1 8.86 1.24 0.226 0.88 0.21

Lead-214 (Pb-214) GA-01-R NS 1.62 0.327 1.9 0.365 1.35 0.313 1.19 0.211 1.42 0.341 12.9 1.47 0.962 0.187 0.792 0.201

Potassium-40 (K-40) GA-01-R 83.30 18.5 3.45 16.8 2.97 15 3.6 16.2 2.57 16.7 3.23 22.4 3.9 17.3 2.76 14.9 3.04

Protactinium-234M (Pa-234M) GA-01-R 5.18 0.265 U 0.409 0.196 U 0.681 0.0395 U 0.314 0.163 U 0.468 -0.098 U 0.251 0.821 U 0.659 -0.0274 U 0.0633 0.104 U 0.141

Radium-224 (Ra-224) GA-01-R NS 5.57 0.817 6.21 0.733 3.78 0.574 2.91 0.434 3.2 0.503 68.1 8.86 1.24 0.226 0.88 0.21

Radium-226* (Ra-226) GA-01-R 5.18 1.86 0.442 1.65 0.37 1.2 0.287 1.25 0.261 1.18 0.328 12 1.53 0.859 0.229 0.802 0.292

Radium-228 (Ra-228) GA-01-R 5.01 4.35 0.87 6.06 0.862 3.49 0.559 3.18 0.497 3.24 0.552 59.1 6.15 1.55 0.341 1.24 0.429

Thallium-208 (Tl-208) GA-01-R 5.01 1.88 0.341 1.85 0.303 1.21 0.23 1.07 0.173 1.22 0.244 20.8 2.27 0.49 U 0.119 0.327 U 0.11

Thorium-234 (Th-234) GA-01-R 5.18 0.967 UJ 1.37 1.75 UJ 1.34 -0.937 U 1.38 0.928 U 0.948 1.32 U 1.09 0.296 U 0.627 0.54 U 1.29 0.448 U 0.539

Notes:

START V: Superfund Technical Assessment & Response Team V

No.: Number, NA: Not Analyzed, NS: Not Specified, 

U: Non-Detected, J: Estimated Result

Radium-226* analyzed via 21 days ingrowth

mg/kg: Milligrams per kilogram, pCi/g: Picocuries per gram

ICP-MS: Inductively Coupled Plasma-Mass Spectrometry
1
U.S. Environmental Protection Agency (EPA) Site-Specific Action Levels (SSALs)

Result equals or exceeds the EPA SSAL

789UMR-TP08-3032-01 789UMR-TP09-0006-01 789UMR-TP09-0612-01

Sample Date 8/25/2020 8/25/2020 8/25/2020 8/25/2020 8/25/2020 8/25/2020 8/25/2020 8/25/2020

START V Sample No. 789UMR-TP08-0006-1 789UMR-TP08-0612-01 789UMR-TP08-1218-01 789UMR-TP08-1218-02 789UMR-TP08-1824-01

30-32 0-6 6-12

Sample Matrix Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag

Sample Depth (Inches) 0-6 6-12 12-18 12-18 18-24
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Table 9: Validated Soil Analytical Results - Radiochemistry Summary Table 

789 Upper Mountain Road Site

Lewiston, Niagara County, New York

August 2020

Radioisotope
Analytical 

Method

1
EPA SSAL

(mg/kg)

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Thorium (Th) ICP-MS NS 6.5 6.6 7.2 6.6 6.3 6.5 39 42

Uranium-233 (U-233) ICP-MS NS 0.015 0.016 0.016 0.016 0.015 0.015 0.014 0.014

Uranium-234 (U-234) ICP-MS NS 0.015 0.016 0.016 0.016 0.015 0.015 0.014 0.014

Uranium-235 (U-235) ICP-MS NS 0.021 U 0.027 U 0.023 U 0.027 U 0.019 U 0.02 U 0.38 0.46

Uranium-236 (U-236) ICP-MS NS 0.015 0.016 0.016 0.016 0.015 0.015 0.014 0.014

Uranium-238 (U-238) ICP-MS NS 2.7 3.3 2.7 3 2.6 2.7 50 59

Radioisotope
Analytical 

Method

1
EPA SSAL

(pCi/g)

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Thorium (Th) ICP-MS NS 0.71 0.72 0.79 0.72 0.69 0.71 4.3 4.6

Thorium-228 (Th-228) A-01-R NS 1.14 0.242 2.7 0.372 2.65 0.381 4.56 0.549 1.85 0.301 1.84 0.292 36.9 11.4 877 91.4

Thorium-230 (Th-230) A-01-R NS 1.11 J 0.243 1.41 J 0.253 1.64 J 0.288 1.74 J 0.292 1.11 J 0.229 0.953 J 0.206 18.3 7.63 137 24.3

Thorium-232 (Th-232) A-01-R NS 1.28 0.246 2.84 0.381 2.39 0.351 4.37 0.528 1.8 0.29 1.69 0.271 32.4 10.2 864 90.2

Uranium-233/234 (U-233/234) A-01-R 5.18 1.03 0.202 1.13 0.208 0.997 0.198 1.37 0.239 0.993 0.199 0.848 0.172 45.1 4.29 48.2 J 4.58

Uranium-235/236 (U-235/236) A-01-R 21.10 0.0201 U 0.0285 0.0373 0.0374 0.0274 U 0.0349 0.109 0.0664 0.0891 0.0618 0.0689 0.0508 1.81 0.476 2.25 J 0.551

Uranium-238 (U-238) A-01-R 5.18 0.844 0.18 1.24 0.22 1.12 0.212 1.38 0.24 0.742 0.168 0.875 0.174 43.9 4.19 49.1 J 4.65

Actinium-228 (Ac-228) GA-01-R 5.01 1.18 0.255 2.38 0.401 2.65 0.533 3.86 0.563 2.3 0.365 2.66 0.499 286 29.3 331 33.9

Bismuth-212 (Bi-212) GA-01-R 5.01 0.254 U 0.786 2.73 1.08 3.61 1.27 6.13 1.6 3.16 0.967 3.5 1.32 286 30.7 337 35.9

Bismuth-214 (Bi-214) GA-01-R NS 0.769 0.173 0.381 U 0.126 0.916 0.29 1.37 0.32 0.996 0.286 1.37 0.318 61.3 6.5 73.1 7.7

Cesium-137 (Cs-137) GA-01-R 28.40 -0.00644 U 0.0919 -0.011 U 0.0946 0.0344 U 0.14 0.061 U 0.0917 0.0556 U 0.0954 -0.13 U 0.167 -0.275 U 0.707 -0.453 U 0.652

Lead-212 (Pb-212) GA-01-R 5.01 1.02 0.179 2.51 0.379 2.5 0.429 4.25 0.607 2.34 0.361 2.33 0.39 291 37.7 343 44.5

Lead-214 (Pb-214) GA-01-R NS 0.725 0.144 1.25 0.232 1.23 0.299 1.56 0.26 1.12 0.196 1.27 0.269 67.3 7.12 77.4 8.16

Potassium-40 (K-40) GA-01-R 83.30 15.1 2.3 15.9 2.43 17.7 3.48 16.7 2.53 15.7 2.44 16.4 3.13 15 5.97 9.51 5.68

Protactinium-234M (Pa-234M) GA-01-R 5.18 0.102 U 0.186 0.0243 U 0.0459 -0.0616 U 0.158 -0.000613 U 0.00161 -0.00743 U 0.0142 -0.0821 U 0.211 -1.27 U 3.83 1.69 U 2.71

Radium-224 (Ra-224) GA-01-R NS 1.02 0.179 2.51 0.379 2.5 0.429 4.25 0.607 2.34 0.361 2.33 0.39 291 37.7 343 44.5

Radium-226* (Ra-226) GA-01-R 5.18 0.769 0.173 0.381 U 0.126 0.916 0.29 1.37 0.32 0.996 0.286 1.37 0.318 61.3 6.5 73.1 7.7

Radium-228 (Ra-228) GA-01-R 5.01 1.18 0.255 2.38 0.401 2.65 0.533 3.86 0.563 2.3 0.365 2.66 0.499 286 29.3 331 33.9

Thallium-208 (Tl-208) GA-01-R 5.01 0.254 U 0.101 0.688 0.133 0.81 0.182 1.44 0.224 0.769 0.14 0.894 0.19 99.6 10.4 114 11.9

Thorium-234 (Th-234) GA-01-R 5.18 0.361 U 0.757 0.459 U 1.59 1.19 U 1.02 -0.848 U 2.89 -0.601 U 2.13 -1.33 U 1.32 17.9 U 4.49 19.5 U 4.28

Notes:

START V: Superfund Technical Assessment & Response Team V

No.: Number, NA: Not Analyzed, NS: Not Specified, 

U: Non-Detected, J: Estimated Result

Radium-226* analyzed via 21 days ingrowth

mg/kg: Milligrams per kilogram, pCi/g: Picocuries per gram

ICP-MS: Inductively Coupled Plasma-Mass Spectrometry
1
U.S. Environmental Protection Agency (EPA) Site-Specific Action Levels (SSALs)

Result equals or exceeds the EPA SSAL

789UMR-TP11-0612-01

Sample Date 8/25/2020 8/25/2020 8/25/2020 8/25/2020 8/25/2020 8/25/2020 8/25/2020 8/25/2020

START V Sample No. 789UMR-TP09-1218-01 789UMR-TP09-1824-01 789UMR-TP10-0006-01 789UMR-TP10-0612-01 789UMR-TP10-1218-01 789UMR-TP10-1824-01 789UMR-TP11-0006-01

6-12

Sample Matrix Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag

Sample Depth (Inches) 12-18 18-24 0-6 6-12 12-18 18-24 0-6
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Table 9: Validated Soil Analytical Results - Radiochemistry Summary Table 

789 Upper Mountain Road Site

Lewiston, Niagara County, New York

August 2020

Radioisotope
Analytical 

Method

1
EPA SSAL

(mg/kg)

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Thorium (Th) ICP-MS NS 26 J 22 J 24 J 22 J 23 J 8.4 J 17 J 0.61 J

Uranium-233 (U-233) ICP-MS NS 0.015 0.014 0.014 0.013 0.016 0.015 0.015 0.013

Uranium-234 (U-234) ICP-MS NS 0.015 0.014 0.014 0.013 0.016 0.015 0.015 0.013

Uranium-235 (U-235) ICP-MS NS 0.34 J 0.33 J 0.23 J 0.5 J 0.14 J 0.019 UJ 0.13 J 0.088 J

Uranium-236 (U-236) ICP-MS NS 0.015 0.014 0.014 0.013 0.016 0.015 0.015 0.013

Uranium-238 (U-238) ICP-MS NS 46 J 43 J 31 J 67 J 19 J 2.4 J 16 J 12 J

Radioisotope
Analytical 

Method

1
EPA SSAL

(pCi/g)

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Thorium (Th) ICP-MS NS 2.8 J 2.4 J 2.7 J 2.5 J 2.5 J 0.92 J 1.9 J 0.066 J

Thorium-228 (Th-228) A-01-R NS 1,440 137 1,110 110 50.4 14 1,260 124 122 21.3 4.9 0.595 33.2 3 49.9 4.44

Thorium-230 (Th-230) A-01-R NS 235 32.8 178 28.1 27 9.77 233 34 41.2 11.4 1.88 0.319 6.25 0.716 8.13 0.911

Thorium-232 (Th-232) A-01-R NS 1,430 136 1,100 110 59.2 14.8 1,330 129 88.3 17.3 5.12 0.611 30.9 2.81 44.3 3.97

Uranium-233/234 (U-233/234) A-01-R 5.18 36 3.46 18.4 1.76 28.8 2.77 70 J 6.6 13.1 1.35 0.769 0.216 13.9 1.4 11.6 1.2

Uranium-235/236 (U-235/236) A-01-R 21.10 1.73 0.436 0.939 0.223 1.77 0.401 3.85 J 0.848 0.87 U 0.234 0.0561 U 0.0652 0.718 U 0.207 0.646 U 0.193

Uranium-238 (U-238) A-01-R 5.18 35.5 3.41 18.3 1.74 28.2 2.72 70.5 J 6.64 13.9 1.41 0.976 0.242 13.3 1.35 12 1.23

Actinium-228 (Ac-228) GA-01-R 5.01 298 30.5 207 21.2 195 20 518 53 73.8 7.7 4.94 0.784 87.1 9.01 60.9 6.31

Bismuth-212 (Bi-212) GA-01-R 5.01 302 32.2 224 25.4 202 21.8 519 55.2 77.4 10.7 7.17 1.64 86.9 9.78 67.7 8.44

Bismuth-214 (Bi-214) GA-01-R NS 66.2 7.16 54.3 5.76 47.8 5.08 107 11.3 15.5 1.88 1.9 0.378 22.1 2.49 15.6 1.74

Cesium-137 (Cs-137) GA-01-R 28.40 -0.445 U 0.763 0.166 U 0.583 -0.373 U 0.542 0.59 U 1.15 -0.156 U 0.358 0.00671 U 0.137 -0.234 U 0.338 -0.217 U 0.318

Lead-212 (Pb-212) GA-01-R 5.01 311 40.2 215 27.9 207 26.8 502 64.9 80.9 10.5 5.66 0.689 94.2 12.2 66.9 8.7

Lead-214 (Pb-214) GA-01-R NS 69.9 7.34 61 6.57 49.4 5.25 107 11.3 17 1.87 2.06 0.385 22.8 2.45 16.9 1.84

Potassium-40 (K-40) GA-01-R 83.30 2.88 U 4.31 10.8 3.84 2.37 U 3.56 2.3 U 7.23 22.7 4.35 21.8 3.51 16 3.86 20 3.68

Protactinium-234M (Pa-234M) GA-01-R 5.18 0.219 U 0.353 2.55 1.24 0.159 U 0.256 2.14 U 1.98 -0.149 U 0.348 0.0613 U 0.107 0.657 U 2 0.872 U 1.34

Radium-224 (Ra-224) GA-01-R NS 311 40.2 215 27.9 207 26.8 502 64.9 80.9 10.5 5.66 0.689 94.2 12.2 66.9 8.7

Radium-226* (Ra-226) GA-01-R 5.18 66.2 7.16 54.3 5.76 47.8 5.08 107 11.3 15.5 1.88 1.9 0.378 22.1 2.49 15.6 1.74

Radium-228 (Ra-228) GA-01-R 5.01 298 30.5 207 21.2 195 20 518 53 73.8 7.7 4.94 0.784 87.1 9.01 60.9 6.31

Thallium-208 (Tl-208) GA-01-R 5.01 102 10.6 73.6 7.72 67.2 7.04 184 19.2 25.2 2.71 2.04 0.315 29.8 3.14 21.2 2.25

Thorium-234 (Th-234) GA-01-R 5.18 18.9 U 4.13 13.7 U 3.53 13 U 3.48 19.8 U 4.94 5.51 U 1.88 2.28 U 1.54 8.36 U 2.4 3.37 U 1.37

Notes:

START V: Superfund Technical Assessment & Response Team V

No.: Number, NA: Not Analyzed, NS: Not Specified, 

U: Non-Detected, J: Estimated Result

Radium-226* analyzed via 21 days ingrowth

mg/kg: Milligrams per kilogram, pCi/g: Picocuries per gram

ICP-MS: Inductively Coupled Plasma-Mass Spectrometry
1
U.S. Environmental Protection Agency (EPA) Site-Specific Action Levels (SSALs)

Result equals or exceeds the EPA SSAL

789UMR-TP13-0612-01

Sample Date 8/25/2020 8/25/2020 8/25/2020 8/26/2020 8/26/2020 8/26/2020 8/26/2020 8/26/2020

START V Sample No. 789UMR-TP11-1218-01 789UMR-TP11-1824-01 789UMR-TP11-2430-01 789UMR-TP12-0002-01 789UMR-TP12-0204-01 789UMR-TP12-0406-01 789UMR-TP13-0006-01

Sample Depth (Inches) 12-18 18-24 24-30 0-2 2-4 4-6 0-6 6-12

Sample Matrix Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag Soil/Rock/Slag
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Table 9: Validated Soil Analytical Results - Radiochemistry Summary Table 

789 Upper Mountain Road Site

Lewiston, Niagara County, New York

August 2020

Radioisotope
Analytical 

Method

1
EPA SSAL

(mg/kg)

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Result 

(mg/kg)
Qualifier

Total

Uncertainty

Thorium (Th) ICP-MS NS 20 J 19 J

Uranium-233 (U-233) ICP-MS NS 0.015 0.014

Uranium-234 (U-234) ICP-MS NS 0.015 0.014

Uranium-235 (U-235) ICP-MS NS 0.2 J 0.16 J

Uranium-236 (U-236) ICP-MS NS 0.015 0.014

Uranium-238 (U-238) ICP-MS NS 27 J 22 J

Radioisotope
Analytical 

Method

1
EPA SSAL

(pCi/g)

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Result 

(pCi/g)
Qualifier

Total

Uncertainty

Thorium (Th) ICP-MS NS 2.2 J 2 J

Thorium-228 (Th-228) A-01-R NS 711 75.9 91.4 10.7

Thorium-230 (Th-230) A-01-R NS 146 24.5 18.5 3.7

Thorium-232 (Th-232) A-01-R NS 692 74.1 98.8 11.3

Uranium-233/234 (U-233/234) A-01-R 5.18 20 1.98 18.6 1.85

Uranium-235/236 (U-235/236) A-01-R 21.10 0.969 U 0.274 0.909 U 0.258

Uranium-238 (U-238) A-01-R 5.18 20 1.98 18.6 1.85

Actinium-228 (Ac-228) GA-01-R 5.01 88.8 9.14 72.8 7.53

Bismuth-212 (Bi-212) GA-01-R 5.01 91.4 10.2 77.5 8.96

Bismuth-214 (Bi-214) GA-01-R NS 21 2.28 18.3 2.03

Cesium-137 (Cs-137) GA-01-R 28.40 -0.228 U 0.329 0.186 U 0.269

Lead-212 (Pb-212) GA-01-R 5.01 94.1 12.2 77.3 10

Lead-214 (Pb-214) GA-01-R NS 22.5 2.43 19.5 2.09

Potassium-40 (K-40) GA-01-R 83.30 4.77 2.17 12.5 2.95

Protactinium-234M (Pa-234M) GA-01-R 5.18 -0.68 U 1.99 0.593 U 1.11

Radium-224 (Ra-224) GA-01-R NS 94.1 12.2 77.3 10

Radium-226* (Ra-226) GA-01-R 5.18 21 2.28 18.3 2.03

Radium-228 (Ra-228) GA-01-R 5.01 88.8 9.14 72.8 7.53

Thallium-208 (Tl-208) GA-01-R 5.01 30.4 3.22 24.8 2.63

Thorium-234 (Th-234) GA-01-R 5.18 4.78 U 1.55 6.43 U 2.05

Notes:

START V: Superfund Technical Assessment & Response Team V

No.: Number, NA: Not Analyzed, NS: Not Specified, 

U: Non-Detected, J: Estimated Result

Radium-226* analyzed via 21 days ingrowth

mg/kg: Milligrams per kilogram, pCi/g: Picocuries per gram

ICP-MS: Inductively Coupled Plasma-Mass Spectrometry
1
U.S. Environmental Protection Agency (EPA) Site-Specific Action Levels (SSALs)

Result equals or exceeds the EPA SSAL

Sample Matrix Soil/Rock/Slag Soil/Rock/Slag

Sample Date 8/26/2020 8/26/2020

START V Sample No. 789UMR-TP13-1218-01 789UMR-TP13-1824-01

Sample Depth (Inches) 12-18 18-24
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Photographic Documentation Log  



Photographic Documentation Log 

789 Upper Mountain Road 

Lewiston, Niagara County, New York 

August 11 through 12, 2020 and August 25 through 26, 2020 

Page 1 of 9 

 
Photograph 1: On August 11, 2020, and August 25, thorough 26, 2020, the U.S. 

Environmental Protection Agency, Region II (EPA) and Weston Solutions Inc., 

Superfund Technical Assessment & Response Team V (START V) conducted 

Removal Assessment sampling events at the 789 Upper Mountain Road Site (the 

Site). Prior to mobilizing to the Site, Dig Safely New York was contacted to mark 

out and flag the locations of existing subsurface public utilities at the Site. 

 
Photograph 2: As part of the Removal Assessment, test pits were advanced at 

locations throughout the Site and soil samples were collected from the test pits for 

laboratory analysis. Above is a view of the background test pit 789UMR-TP01 

located in the rear northeast corner of the property. Surface gamma reading was 15–

18 microroentgen per hour (µR/hr). 
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Photograph 3: Using a mini excavator, test pits were advanced to varying depths 

up to native soil at selected locations throughout the Site. Above is a view of 

789UMR-TP02 behind the property building along the northwest fence line. Surface 

gamma reading was 65-80 µR/hr. 

 

 

 
Photograph 4: View of 789UMR-TP03 located behind the property building along 

the west fence line. Test pit contained debris, including refractory bricks and 

fragments of broken sewer pipe. Surface gamma reading was 220–260 µR/hr. 
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Photograph 5: View of 789UMR-TP04 located behind the residence, adjacent to 

the rear deck. Test pit contained lots of refractory bricks, white nodules, and some 

glass shimmer fragments. Surface gamma reading was 220–260 µR/hr. 

 

 

 
Photograph 6: View of the exterior east and north walls of the residence. The EPA 

On-scene Coordinator (OSC) used a fluke photoionization chamber (FPIC) to screen 

the wall for gamma radiation.  Readings were a background level. 
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Photograph 7: View of 789UMR-TP05 located behind the residence adjacent to 

789UMR-TP04. Surface gamma reading was 433-435 µR/hr. 

 

 

 

 
Photograph 8: View of 789UMR-TP05.  Note 10-inch blocks found in the test pit.  
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Photograph 9: View of 789UMR-TP06 located on the east side of the property. 

Refusal was encountered at 16 inches below ground surface (bgs), possible bedrock. 

Surface gamma reading was 51-53 µR/hr. 

 

 

 

 
Photograph 10: View of 789UMR-TP07, front of the property, just next to the 

driveway. Surface gamma reading was 187-190 µR/hr. 
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Photograph 11: View of 789UMR-TP08, front of property. Surface gamma reading 

was 68-70 µR/hr. 

 

 

 

 

Photograph 12: View of 789UMR-TP09. Surface gamma reading was 14-16 µR/hr. 

A Ludlum-2241 and 3x3 sodium iodide (NaI) scintillator were used to screen the 

test pits for gamma radiation prior to, during, and after excavation.  
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Photograph 13: View of START V personnel collecting soil sample from 

789UMR-TP10. Surface gamma reading was 18-22 µR/hr.  

 

 

 

 

 
Photograph 14: View of 789UMR-TP11 located on the west side of the property.  

Note surface gamma reading on Ludlum-2241 at 807 µR/hr. 
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Photograph 15: View of 789UMR-TP12 in a dirt crawl space under the property 

building. Surface gamma reading was 428-430 µR/hr. 

 

 

 

 

 
Photograph 16: View of 789UMR-TP13 behind the residence. Surface gamma 

reading was 47-49 µR/hr. 
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Photograph 17: View of the rear deck. The EPA OSC and STARTV completed a 

grided gamma scan of the rear deck surface. Area of the rear deck in proximity to 

789UMR-TP04 and 789UMR-TP05 had gamma readings in the range of 80-620 

µR/hr.  

 

 

 
Photograph 18: View of the mini excavator after decontamination and wipe sample 

collection. Wipe samples were analyzed by the EPA OSC using Ludlum-3030. Wipe 

sample results indicated proper decontamination of the excavator.  

 

Test pits 789UMR-TP04 & 

789UMR-TP05 are located 

approximately 7 feet from 

the deck.  
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LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Weston Solutions, Inc. November 23, 2020
1090 King Georges Post Road, Suite 201

Edison, NJ 08837
ATTN: Ms. Smita Sumbaly

S.Sumbaly@WestonSolutions.com

SUBJECT: 789 Upper Mountain Road Site, Data Validation

Dear Ms. Sumbaly,

Enclosed are the final validation reports for the fractions listed below. This SDG was received on
November 2, 2020. Attachment 1 is a summary of the samples that were reviewed for each analysis.

LDC Project #49571:

SDG # Fraction

160-39120-1 Isotopic Uranium & Isotopic Thorium, Gamma Spectroscopy

The data validation was performed under Level IV guidelines. The analyses were validated using the
following documents as applicable to each method:

! Site-Specific UFP Quality Assurance Project Plan for 738 Upper Mountain Road Site,
Lewiston, Niagara County, New York, October 2019

! Multi Agency Radiological Laboratory Analytical Protocols, Manual, July 2004

! USEPA National Functional Guidelines for Inorganic Superfund Methods Data Review;
January 2017

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July
1992; update IIA, August 1993; update II, September 1994; update IIB, January 1995;
update III, December 1996; update IIIA, April 1998; IIIB, November 2004; update IV,
February 2007; update V, July 2014

Please feel free to contact us if you have any questions.

Sincerely,

Pei Geng
Pgeng@lab-data.com 
Project Manager/Senior Chemist



Shaded cells indicate Level IV validation (all other cells are Level III validation). These sample counts do not include MS/MSD, and DUPs L:\Weston Solutions\Upper Mountain\49571ST.wpd

44 pages-ADV EDD printout Attachment 1

Level IV     EDD LDC #49571 (Weston Solutions, Inc.- Edison, NJ / 789 Upper Mountain Road)   

LDC SDG#

DATE

REC'D

(3)

DATE

DUE

Isotopic

Uranium

(6020A)

Thorium

(6020A)

Gamma

Emmitting

(GA-01-R)

Isotopic

U

(A-01-R)

Isotopic

Th

(A-01-R)

  Matrix: Water/Soil W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A 160-39120-1 11/02/20 11/23/20 0 16 0 16 0 16 0 16 0 16

Total J/PG 0 16 0 16 0 16 0 16 0 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 80
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LDC Report# 49571A4a 
 

Laboratory Data Consultants, Inc. 
Data Validation Report 

 
Project/Site Name: 789 Upper Mountain Road Site 
 
LDC Report Date: November 23, 2020 
 
Parameters: Isotopic Uranium & Thorium 
 
Validation Level:   Level IV 
 
Laboratory: Eurofins 
 
Sample Delivery Group (SDG): 160-39120-1 
 

Sample Identification 
Laboratory Sample 

Identification Matrix 
Collection 

Date 

789UMR-TP01-1218-01 160-39120-1 Soil 08/11/20 

789UMR-TP02-0006-01 160-39120-2 Soil 08/11/20 

789UMR-TP02-0612-01 160-39120-3 Soil 08/11/20 

789UMR-TP02-1218-01 160-39120-4 Soil 08/11/20 

789UMR-TP02-1824-01 160-39120-5 Soil 08/11/20 

789UMR-TP02-2430-01 160-39120-6 Soil 08/11/20 

789UMR-TP03-0015-01 160-39120-7 Soil 08/11/20 

789UMR-TP03-0026-01 160-39120-8 Soil 08/11/20 

789UMR-TP03-1526-01 160-39120-9 Soil 08/11/20 

789UMR-TP03-1526-02 160-39120-10 Soil 08/11/20 

789UMR-TP04-0006-01 160-39120-11 Soil 08/11/20 

789UMR-TP04-0612-01 160-39120-12 Soil 08/11/20 

789UMR-TP04-1218-01 160-39120-13 Soil 08/11/20 

789UMR-TP04-1824-01 160-39120-14 Soil 08/11/20 

789UMR-TP04-2430-01 160-39120-15 Soil 08/11/20 

789UMR-TP04-3648-01 160-39120-16 Soil 08/11/20 

789UMR-TP01-1218-01MS 160-39120-1MS Soil 08/11/20 

789UMR-TP01-1218-01MSD 160-39120-1MSD Soil 08/11/20 
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Introduction 
 
This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Site-Specific UFP Quality Assurance Project Plan for 789 Upper 
Mountain Road Site Road Site, Lewiston, Niagara County, New York (October 2019), 
the Multi Agency Radiological Laboratory Analytical Protocols (MARLAP) Manual (July 
2004), and a modified outline of the USEPA National Functional Guidelines (NFG) for 
Inorganic Superfund Methods Data Review (January 2017). Where specific guidance 
was not available, the data has been evaluated in a conservative manner consistent 
with industry standards using professional experience. 
 
The analyses were performed by the following method: 
 
Isotopic Uranium and Thorium by Environmental Protection Agency (EPA) SW 846 
Method 6020A 
  
All sample results were subjected to Level IV evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
 
The following are definitions of the data qualifiers utilized during data validation: 
 
J (Estimated): The compound or analyte was analyzed for and positively identified 

by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation. 

 
U (Non-detected): The compound or analyte was analyzed for and positively 

identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

 
UJ (Non-detected estimated): The compound or analyte was reported as not 

detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

 
R (Rejected): The sample results were rejected due to gross non-conformances 

discovered during data validation. Data qualified as rejected is not usable. 
 
NA (Not Applicable): The non-conformance discovered during data validation 

demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

 
A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 
 
All samples were received in good condition. 
 
All technical holding time requirements were met. 
 
II. ICPMS Tune 
 
The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 
 
III. Instrument Calibration 
 
Initial and continuing calibrations were performed as required by the method. 
 
The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 
 
Although the low level check standard exceeded QC limits for uranium-238, no data 
was qualified since all associated results were greater than 2X reporting limit (RL). 
 
IV. ICP Interference Check Sample Analysis 
 
The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 
 
V. Laboratory Blanks 
 
Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks with the following exceptions: 
 

 
 

Blank ID 

 
 

Analyte 

 
Maximum 

Concentration 

 
Associated 

Samples 

 
PB (prep blank) 
 

 
Uranium-238 

 
0.0318 mg/Kg 

 
All samples in SDG 160-39120-1 

 
Data qualification by the laboratory blanks was based on the maximum contaminant 
concentration in the laboratory blanks in the analysis of each analyte. The sample 
concentrations were either not detected or were significantly greater (>5X blank 
contaminants) than the concentrations found in the associated laboratory blanks. 
 
VI. Field Blanks 
 
No field blanks were identified in this SDG. 
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VII. Matrix Spike/Matrix Spike Duplicates 
 
Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 
 
VIII. Duplicate Sample Analysis 
 
The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 
 
IX. Serial Dilution 
 
Serial dilution analysis was performed on an associated project sample. Percent 
differences (%D) were within QC limits. 
 
X. Laboratory Control Samples 
 
Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 
 
XI. Field Duplicates 
 
Samples 789UMR-TP03-1526-01 and 789UMR-TP03-1526-02 were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 
 

 
 
 

Analyte 

 
Concentration (mg/Kg) 

 
 
 

RPD 
 

789UMR-TP03-1526-01 
 

789UMR-TP03-1526-02 

 
Thorium 
 

 
36 

 
65 

 
57 

 
Uranium-235 
 

 
0.44 

 
0.77 

 
55 

 
Uranium-238 
 

 
55 

 
100 

 
58 

 
XII. Internal Standards (ICP-MS) 
 
All internal standard percent recoveries (%R) were within QC limits. 
 
XIII. Sample Result Verification 
 
All sample result verifications were acceptable. 
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XIV. Overall Assessment of Data 
 
The analysis was conducted within all specifications of the method. No results rejected in 
this SDG. 
 
The quality control criteria reviewed were met and are considered acceptable. 
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789 Upper Mountain Road Site 
Isotopic Uranium & Thorium - Data Qualification Summary - SDG 160-39120-1 
 

No Sample Data Qualified in this SDG 
 
789 Upper Mountain Road Site 
Isotopic Uranium & Thorium - Laboratory Blank Data Qualification Summary - 
SDG 160-39120-1 
 

No Sample Data Qualified in this SDG 
 
789 Upper Mountain Road Site 
Isotopic Uranium & Thorium - Field Blank Data Qualification Summary - SDG 160-
39120-1 
 

No Sample Data Qualified in this SDG 



LDC #:_-=-49:..:5:...:7......:1~A:....:.4-=a __ 

SDG #:_1:....::6:..:.0.....:::-3:..:.9....:....:12~0==---=-1-

Laboratory: Eurofins 

VALIDATION COMPLETENESS WORKSHEET 

Level IV 

METHOD: Metals (EPA SW 846 Method 6020A) 

Date:~ 
Page:_Lof 2._ 

Reviewer:~ 

2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

Yl\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Vo .1•_1 .L" Ar~::t 

Sample receipt/Technical holding times ;+-,~ 

ICP/MS Tune A 
Instrument Calibration A 
ICP Interference Check Sample (ICS) Analysis A 
Laboratory Blanks 

Field Blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Serial Dilution 

Laboratory control samples 

Field Duplicates 

Internal Standard (ICP-MS} 

Sample Result Verification 

()\/Qr!:lll A "'f n,.t,. 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

789UMR-TP01-1218-01 

789UMR-TP02-0006-01 

789UMR-TP02-0612-01 

789UMR-TP02-1218-01 

789UMR-TP02-1824-01 

789UMR-TP02-2430-01 

789UMR-TP03-0015-01 

789UMR-TP03-0026-01 

789UMR-TP03-1526-01 

789UMR-TP03-1526-02 

789UMR-TP04-0006-01 

789UMR-TP04-0612-01 

789UMR-TP04-1218-01 

789UMR-TP04-1824-01 

789UMR-TP04-2430-01 

I~ vi 
-N 

.. ~ 

/'J 
_A -
Pr- U-';;>, 

bW {C1 ) \0 ) 

A 
A-
'fl.-

NO= No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Weston Solutions\Upper Mountain\49571A4aW.wpd 1 

c, 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

160-39120-1 

160-39120-2 

160-39120-3 

160-39120-4 

160-39120-5 

160-39120-6 

160-39120-7 

160-39120-8 

160-39120-9 

160-39120-10 

160-39120-11 

160-39120-12 

160-39120-13 

160-39120-14 

160-39120-15 

.L 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 



LDC #: 49571 A4a 

SDG #: 160-39120-1 

Laboratory: Eurofins 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A) 

16 789UMR-TP04-3648-01 160-39120-16 

17 789UMR-TP01-1218-01 MS 160-39120-1 MS 

18 789UMR-TP01-1218-01 MSD 160-39120-1 MSD 

19 

20 

'21 

Soil 

Soil 

Soil 

oate:\l/b/w 
Page:...::2,..Qf~ 

Reviewer:-4F=-

2nd Reviewer:--f:U_-

08/11/20 

08/11/20 

08/11/20 

Notes: ________________________________________________________________________________ _____ 
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LDC #:49571A4a VALIDATION FINDINGS CHECKLIST 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Validation Area Yes No NA 

I. Technical holding times 

Were all technice1l holding times met? X 

Were all water samples preserved to a pH of <2. X 

II. ICP-MS Tune 

Were mass resolutions within 0.1 amu for all 

isotopes in the tuning solution? X 

Were %RSDs of isoptoes in the tuning solution 

~5%? X 

Ill. Calibration 

Were all instuments calibrated daily? X 

Were the proper standards used? X 

Were all initial and continuing calibration 

verifications within the 90-110% (80-120% for 

mercury) QC limits? X 

Were the low level standard checks within 70-

130%? X 

Were all initial calibration correlation coefficients 

within limits as specifed by the method? X 

IV. Blanks 

Was a method blank associated with every 

sample in this SDG? X 

Was there contamination in the method blanks? X 

Was there contamination in the initial and 

continuing calibration blanks? X 

V. Interference Check Sample 

Were the interference check samples performed 

daily? X 

Were the ABsolution recoveries within 80-

120%? X 

VI. Matrix Spike/Matrix Spike Duplicates/Laboratory Duplicates 

Were MS/MSD recoveries with the QC limits? (If 

the sample concentration exceeded the spike 

concentration by a factor of 4, no action was 

taken.) X 

Were the MS/MSD or laboratory duplicate 

relative percent differences (RPDs) within the QC 

limits? X 

VII. Laboratory Control Samples 

Was a LCS analyzed for each batch in the SDG? X 

Were the LCS recoveries and RPDs (if applicable) 

within QC limits? X 

Comments 

Page 1 of 2 

Reviewer:CR 



LDC #:49571A4a VALIDATION FINDINGS CHECKLIST 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Validation Area Yes No NA Comments 

VIII. Internal Standards 

Were all percent recoveries within the 30-120% 

(60-125% for EPA Method 200.8) QC limits? X 

If the recoveries were outside the limits, was a 

reanalysis performed? X 

IX. Serial Dilution 

Were all percent differences <10%7 X 

Was there evidence of negative interference? If 

yes, professional judgement will be used to 

qualify the data. X 

X. Sample Result Verification 

Were all reporting limits adjusted to reflect 

sample dilutions? X 

Were all soil samples dry weight corrected? X All results based on wet weight. 

XI. Overall Assessment of Data 

Was the overall assessment of the data found to 

be acceptable? X 

XII. Field Duplicates 

Were field duplicates identifed in this SDG? X 

Were target analytes detected in the field 

duplicates? X 

XIII. Field Blanks 

Were field blanks identified in this SDG? X 

Were target analytes detected in the field 

blanks? X 

Page 2 of 2 

Reviewer:CR 



LDC #: 49571A4a VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

All Th, U-233, U-234, U-235, U-236, U-238 

QC: 17, 18 Th, U-234, U-235, U-238 

Analysis Method 

ICP 

ICP-MS Th, U-233, U-234, U-235, U-236, U-238 

CVAA 

Page 1 of 1 

Reviewer:CR 



LDC #: 49571A4a VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Soil preparation factor applied (if applicable): 

Sample Concentration, unless otherwise noted:mg/Kg Associated Samples:AII 

Comments: The listed analyte concentrtaion is the highest ICB or CCB detected in the analysis. The action level, when applicable, is 

established at SX the highest ICB, CCB, or PB concentration. 

Page 1 of 1 

Reviewer:CR 



LDC #: 49571A4a 

Method: Metals 

Analyte 

Thorium 

Uranium-235 

Uranium-238 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Concentration (mg/Kg) 

9 10 

36 65 

0.44 0.77 

55 100 

V:\Christina\Excel WS\Weston- Upper Mountain\49571A4a 

RPD 

(S 30) 

57 

55 

58 

Page 1 of 1 

Reviewer:CR 



LDC #:49571A4a VALIDATION FINDINGS CHECKLIST 

Calibration Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

An intial calibration verification (ICV), continuing calibration verification (CCV), low level calibration check (LLCC), and interference check 

sample (ICSAB) percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R = (Found/True) x 100 Found =concentration of each analyte measured in the analysis 

True =concentration of each analyte in the source 

Standard ID Type of Analysis Element Found (ug/L) True (ug/L) Recalcuated %R Reported %R Acceptable (V /N) 

ICV ICP-MS U-233 0.101 0.107 94 95 y 

CCV ICP-MS U-236 0.25 0.254 98 99 y 

LLCC ICP-MS Th 1.98 2 99 99 y 

ICSAB ICP-MS Th 52.3 so 105 105 y 
-- ---

ICP-MS Tune QC Parameter Mass Actual Required 

9/22/2020 Mass Axis 205 205 ± 0.1 amu 

9/22/2020 %RSD 205 2.17 ~5% 
---

Page 1 of 1 

Reviewer:CR 



LDC #:49571A4a VALIDATION FINDINGS CHECKLIST 

Quality Control Sample Recalculations 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Page 1 of 1 

Reviewer:CR 

Percent recoveries (%R) for the laboratory control sample (LCS), matrix spike (MS), and post digestion spike (PDS) were recalculated using the 

following formula: 

%R = (Found/True) x 100 

Found =concentration of each analyte measured in the analysis. For the MS calculation, Found= SSR (Spiked Sample Result) - SR (Sample 

Result) 

True= concentration of each analyte in the source 

The sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = (Absolute value(S-D)x 200) I (S+D) 

S =Original sample concentration 

D = Duplicate sample concentration 

The serial dilution percent difference (%D) was recalculated using the following formula. 

%D = (Absolute value (1- SDR)) x 100 I (I) 
I= Initial sample result 

SDR =Serial dilution result (with a Sx dilution applied) 

Recalcuated 

Sample ID Type of Analysis Element Found/S/1 True/D/SDR %R/RPD/%D 

LCS LCS Th 83.3 86.7 

17 MS U-235 0.431 0.448 

17, 18 Duplicate U-238 3.42 3.41 

1 Serial dilution U-238 3 3.08 

96 

96 

0 

2.7 

Reported 

%R/RPD/%D Acceptable (Y /N) 

96 y 

96 y 

OY 

2.6 y 



LDC #:49571A4a VALIDATION FINDINGS CHECKLIST 

Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Analytes were recalculated and verified using the following equation: 

Concentration = (Result from raw data x Final volume x Dilution factor) I (Percent solids x Initial weight) 

Final Volume Reported 

Sample ID Analyte Raw Data ( ug/L) Dilution Initial Weight (g) (mL) Result (mg/Kg) 

1 Th 2.242 so 0.5816 so 9.6 

2 U-235 0.04761 20 0.5629 so 0.085 

3 U-238 12.93522 20 0.549 so 24 

4Th 16.611 so 0.572 so 73 

5 U-235 0.0778 20 0.589 so 0.13 

6 U-238 1.28122 20 0.5718 so 2.2 

7Th 6.69 so 0.5282 so 33 

8 U-235 0.0878 20 0.5251 so 0.17 

9 U-238 29.88967 20 0.5395 so 55 

10 Th 14.607 so 0.5655 so 65 

11 U-235 0.07143 20 0.5662 so 0.13 

12 U-238 6.08712 20 0.5367 so 11 

13 Th 28.037 so 0.5371 so 130 

14 U-235 0.46563 20 0.5205 so 0.9 

15 U-238 23.07361 20 0.564 so 41 

16 Th 9.926 so 0.5566 so 45 

Recalcuated 

Result Acceptable 

(mg/Kg) (Y/N) 

9.6 y 

0.085 y 

24 y 

73 y 

0.13 y 

2.2 y 

32 y 

0.17 y 

55 y 

65 y 

0.13 y 

11 y 

131 y 

0.9 y 

41 y 

45 y 

Page 1 of 1 

Reviewer:CR 
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LDC Report# 49571A35 
 

 Laboratory Data Consultants, Inc. 
 Data Validation Report 
 
Project/Site Name: 789 Upper Mountain Road Site 
 
LDC Report Date: November 23, 2020 
 
Parameters: Gamma Spectroscopy 
 
Validation Level:   Level IV 
 
Laboratory: Eurofins 
 
Sample Delivery Group (SDG): 160-39120-1 
 

Sample Identification 
Laboratory Sample 

Identification Matrix 
Collection 

Date 

789UMR-TP01-1218-01 160-39120-1 Soil 08/11/20 

789UMR-TP02-0006-01 160-39120-2 Soil 08/11/20 

789UMR-TP02-0612-01 160-39120-3 Soil 08/11/20 

789UMR-TP02-1218-01 160-39120-4 Soil 08/11/20 

789UMR-TP02-1824-01 160-39120-5 Soil 08/11/20 

789UMR-TP02-2430-01 160-39120-6 Soil 08/11/20 

789UMR-TP03-0015-01 160-39120-7 Soil 08/11/20 

789UMR-TP03-0026-01 160-39120-8 Soil 08/11/20 

789UMR-TP03-1526-01 160-39120-9 Soil 08/11/20 

789UMR-TP03-1526-02 160-39120-10 Soil 08/11/20 

789UMR-TP04-0006-01 160-39120-11 Soil 08/11/20 

789UMR-TP04-0612-01 160-39120-12 Soil 08/11/20 

789UMR-TP04-1218-01 160-39120-13 Soil 08/11/20 

789UMR-TP04-1824-01 160-39120-14 Soil 08/11/20 

789UMR-TP04-2430-01 160-39120-15 Soil 08/11/20 

789UMR-TP04-3648-01 160-39120-16 Soil 08/11/20 

789UMR-TP01-1218-01DUP 160-39120-1DUP Soil 08/11/20 

 
 
 
 



 
L:\WESTON SOLUTIONS\UPPER MOUNTAIN\49571A35_WE4.DOC 

2 
 

Introduction 
 
This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Site-Specific UFP Quality Assurance Project Plan for 789 Upper 
Mountain Road Site Road Site, Lewiston, Niagara County, New York (October 2019), 
the Multi Agency Radiological Laboratory Analytical Protocols (MARLAP) Manual (July 
2004), and a modified outline of the USEPA National Functional Guidelines (NFG) for 
Inorganic Superfund Methods Data Review (January 2017). Where specific guidance 
was not available, the data has been evaluated in a conservative manner consistent 
with industry standards using professional experience. 
 
The analyses were performed by the following method: 
 
Gamma Spectroscopy by Method GA-01-R 
 
All sample results were subjected to Level IV data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
 
The following are definitions of the data qualifiers utilized during data validation: 
 
J (Estimated): The compound or analyte was analyzed for and positively identified 

by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation. 

 
U (Non-detected): The compound or analyte was analyzed for and positively 

identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

 
UJ (Non-detected estimated): The compound or analyte was reported as not 

detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

 
R (Rejected): The sample results were rejected due to gross non-conformances 

discovered during data validation. Data qualified as rejected is not usable. 
 
NA (Not Applicable): The non-conformance discovered during data validation 

demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

 
A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 
 
All samples were received in good condition. 
 
All technical holding time requirements were met. 
 
II. Initial Calibration 
 
All criteria for the initial calibration were met. 
 
Counting and detector efficiency were determined for each detector and each 
radionuclide. 
 
III. Continuing Calibration 
 
Continuing calibration and background determination were performed at the required 
frequencies. Results were within laboratory control limits. 
 
IV. Blanks 
 
Laboratory blanks were analyzed as required by the method. Blank results contained 
less than the minimum detectable concentrations (MDC) with the following exceptions: 
 

 
 

Blank ID 

 
 

Isotope 

 
 

Concentration 

 
Associated 

Samples 

 
PB (prep blank) 
 

 
Radium-224 
Lead-212 
 

 
0.1052 pCi/g 
0.1052 pCi/g 

 
All samples in SDG 160-39120-1 
 

 
Sample activities were compared to activities detected in the laboratory blanks. The 
sample activities were either not detected or were significantly greater (>5X blank 
activity) than the activities found in the associated laboratory blanks. 
 
V. Field Blanks 
 
No field blanks were identified in this SDG. 
 
VI. Matrix Spike/Matrix Spike Duplicates 
 
Matrix spike (MS) and matrix spike duplicates (MSD) analyses were not required by the 
method. 
 
VII. Duplicate Sample Analysis 
 
Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 
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DUP ID 

(Associated Samples) 

 
 

Isotope 

 
DER 

(Limits) 

 
 

Flag 

 
 

A or P 

 
789UMR-TP01-1218-01DUP 
(All samples in SDG 160-39120-1) 
 

 
Bismuth-212 
 

 
4.19 (≤3) 

 
J (all detects) 

UJ (all non-detects) 
 

 
A 

 
VIII. Laboratory Control Samples 
 
Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 
 
IX. Field Duplicates 
 
Samples 789UMR-TP03-1526-01 and 789UMR-TP03-1526-02 were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 
 

 
 
 

Isotope 

 
Activity (pCi/g) 

 
 
 

RPD 
 

789UMR-TP03-1526-01 
 

789UMR-TP03-1526-02 

 
Actinium-228 
 

 
489 

 
453 

 
8 

 
Radium-224 
 

 
528 

 
494 

 
7 

 
Radium-226 
 

 
95.9 

 
86.7 

 
10 

 
Radium-228 
 

 
489 

 
453 

 
8 

 
Thallium-208 
 

 
172 

 
155 

 
10 

 
Bismuth-212 
 

 
509 

 
457 

 
11 

 
Bismuth-214 
 

 
95.9 

 
86.7 

 
10 

 
Cesium-137 
 

 
-0.829U 

 
1.29 

 
Not calculable 

 

 
Lead-212 
 

 
528 

 
494 

 
7 

 
Lead-214 
 

 
99.0 

 
90.5 

 
9 

 
Potassium-40 
 

 
7.29U 

 
16.3 

 
Not calculable 

 

 
X. Minimum Detectable Concentrations 
 
All minimum detectable concentrations (MDC) met reporting limits (RL) with the 
following exceptions: 
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Sample 

 
 

Isotope 

 
 

MDC 

 
 

RL 

 
789UMR-TP03-0026-01 

 
Radium-226 
 

 
1.41 pCi/g 

 
1.00 pCi/g 

 
789UMR-TP03-1526-01 

 
Radium-226 
 

 
2.2 pCi/g 

 
1.00 pCi/g 

 
789UMR-TP03-1526-02 

 
Radium-226 
 

 
1.88 pCi/g 

 
1.00 pCi/g 

 
789UMR-TP04-0006-01 

 
Radium-226 
 

 
1.21 pCi/g 

 
1.00 pCi/g 

 
789UMR-TP04-1218-01 

 
Radium-226 
 

 
1.64 pCi/g 

 
1.00 pCi/g 

 
789UMR-TP04-1824-01 

 
Radium-226 
 

 
1.82 pCi/g 

 
1.00 pCi/g 

 
789UMR-TP04-2430-01 

 
Radium-226 
 

 
1.64 pCi/g 

 
1.00 pCi/g 

 
789UMR-TP04-3648-01 
 

 
Radium-226 
 

 
2.15 pCi/g 

 
1.00 pCi/g 

 
The MDC was greater than the RL as listed above. 
 
XI. Sample Result Verification 
 
All sample result verifications were acceptable. 
 
XII. Overall Assessment of Data 
 
The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 
 
Due to DUP DER, data were qualified as estimated in sixteen samples. 
 
The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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789 Upper Mountain Road Site 
Gamma Spectroscopy - Data Qualification Summary - SDG 160-39120-1 
 

 
 

Sample 

 
 

Isotope 

 
 

Flag 

 
 

A or P 

 
 

Reason 

 
789UMR-TP01-1218-01 
789UMR-TP02-0006-01 
789UMR-TP02-0612-01 
789UMR-TP02-1218-01 
789UMR-TP02-1824-01 
789UMR-TP02-2430-01 
789UMR-TP03-0015-01 
789UMR-TP03-0026-01 
789UMR-TP03-1526-01 
789UMR-TP03-1526-02 
789UMR-TP04-0006-01 
789UMR-TP04-0612-01 
789UMR-TP04-1218-01 
789UMR-TP04-1824-01 
789UMR-TP04-2430-01 
789UMR-TP04-3648-01 
 

 
Bismuth-212 
 

 
J (all detects) 

UJ (all non-detects) 
 

 
A 

 
Duplicate sample analysis 
(DER) 
 

 
789 Upper Mountain Road Site 
Gamma Spectroscopy - Laboratory Blank Data Qualification Summary - SDG 160-
39120-1 
 

No Sample Data Qualified in this SDG 
 
789 Upper Mountain Road Site 
Gamma Spectroscopy - Field Blank Data Qualification Summary - SDG 160-39120-
1 
 

 No Sample Data Qualified in this SDG 



LDC #:_4....;...:9=-=5;....;....7....;..;;1 A__.;;;~~;.;....__
SDG #:_1:....;:6;..;:::.0--=-3;..;:::.9-'-'12=.;0~-.......;..1_ 

Laboratory: Eurofins 

VALIDATION COMPLETENESS WORKSHEET 

Level IV 

Date:\ \ /~ /zo 
Page:l__ofk 

Reviewer: ~ 
2nd Reviewer: 

METHOD: RaeitJffi 226 & OtAer c;9&r.:tlr.:tla Er.:tlitters (Method GA-01-R) 

<l>cxM~ ~o\-\C)SC'd~~ 
The samples listed below were reviewed for Efath of the following validation areas. Validation findings are noted in attached 

validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

A. 

XI. 

XII. 

'XIII 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

I ~alidatico Area I I Comments 

Sample receipt/Technical holding times LA 
Initial calibration A 
Calibration verification A-
Laboratory Blanks ~\A} 
Field blanks 1\1 

Matrix Spike/Matrix Spike Duplicates !\{ 1\'lYT ~ \. recJ 
Duplicates 

Laboratory control samples 

Field duplicates 

- o---
VC21 IICI lt::GUVery 

Minimum detectable ~ty (MD):( 

Sample result verification 

()vcr<:>ll ..,...,. nf rl<:>t<:> 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

789UMR-TP01-121 8-01 

789UMR-TP02-0006-01 

789UMR-TP02-0612-01 

789UMR-TP02-1218-01 

789UMR-TP02-1824-01 

789UMR-TP02-2430-01 

789UMR-TP03-0015-01 

789UMR-TP03-0026-01 

789UMR-TP03-1526-01 

789UMR-TP03-1526-02 

789UMR-TP04-0006-01 

789UMR-TP04-0612-01 

789UMR-TP04-1218-01 

789UMR-TP04-1824-01 

789U MR-TP04-2430-01 

789UMR-TP04-3648-01 

sw L.-

-Pr t..cS, 
bvV c_q 1{0) 

./ 

....... 

!tJN 
-A 
~ 

NO= No compounds detected 
R = Rinsate 
FB = Field blank 
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D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

160-39120-1 

160-39120-2 

160-39120-3 

160-39120-4 

160-39120-5 

160-39120-6 

160-39120-7 

160-39120-8 

160-39120-9 

160-39120-10 

160-39120-11 

160-39120-12 

160-39120-13 

160-39120-14 

160-39120-15 

160-39120-16 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

I 



LDC #:_....:...;49:....;:5;.._:_7....:...;1 A~2::;;,.;;9;...;;::a:;;,___ 

SDG #:__;1:....;:6~0--=-3:..=9....:..;12=..;0:;;;.....--...:...1_ 

Laboratory: Eurofins 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Radium 226 & Other Gamma Emitters (Method GA-01-R) 

17 789UMR-TP01-1218-01 DUP 160-39120-1 DUP 

18 

19 

l?n 

Soil 

Date:\' fq fzo 
Page: --zof- Z

Reviewer:& 
2nd Reviewer: __ _ 

08/11/20 

Notes: ________________________________________________________________________________ _ 
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LDC #:49571A35 VALIDATION FINDINGS CHECKLIST 

METHOD: Radiochemistry 

Validation Area Yes No NA 

I. Technical holding times 

Were all technicCJI holding times were met? X 

II. Calibration 

Were all instuments and detectors calibrated as 

required? X 

Were NIST trace.able standards used for all 

calibrations? X 

Was the check source identified by activity and 

radionuclide? X 

Were check sources including background counts 

analyzed at the required frequency and within 

laboratory control limits? X 

Ill. Blanks 

Was a method blank assoicated with every sample 

in this SDG? X 

Were any activities detected in the method blank 

greater than the minimum detectable 

concentration (MDC)? X 

IV. Matrix Spike/Matrix Spike Duplicates/Laboratory Duplicates 

Were MS/MSD recoveries with the QC limits? (If 

the sample concentration exceeded the spike 

concentration by a factor of 4, no action was 

taken.) X 

Were the MS/MSD or laboratory duplicate relative 

percent differences (RPDs) within the QC limits? X 

V. Chemical Recovery 

Were recoveries within QC limits (when 

applicable)? X 

VI. Laboratory Control Samples 

Was a LCS analyzed for each batch in the SDG? X 

Were the LCS recoveries and RPDs (if applicable) 

within QC limits? X 

VII. Sample Result Verification 

Were the MDCs less than the reporting limit (RL)? X 

VIII. Overall Assessment of Data 

Was the overall assessment of the data found to be 

acceptable? X 

IX. Field Duplicates 

Were field duplicates identifed in this SDG? X 

Were target analytes detected in the field X 

X. Field Blanks 

Were field blanks identified in this SDG? X 

Were target analytes detected in the field blanks? X 

Comments 

Page 1 of 1 

Reviewer:CR 



LDC #: 49571A35 

METHOD: Radiochemistry 

VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

Sample Concentration, unless otherwise noted: pCi/g Associated Samples:AII 

Sample Identification 

PB Action 
Isotope 

(p~l/g) level No quais -
Ra-224 0.1052 

-
Pb-212 0.1052 

-

Page 1 of 1 

Reviewer:CR 



LDC #:49571A35 

METHOD: Radiochemistry 

VALIDATION FINDINGS WORKSHEETS 

Laboratory Duplicates 

Page 1 of 1 

Reviewer:CR 

Laboratory duplicate analysis was performed by the laboratory. All laboratory duplicates were with the relative percent difference (RPD) for 

samples >SX the reporting limits with the exceptions listed below. If samples were <SX the reproting limits, the duplciate error ration (DER) was 

used to evaluated with a limit of S3. 

Duplicate ID Matrix Isotope RPD RPD Limit DER RER Limt Assocaited Samples Qualification Det/ND 

17 s Bi-212 4.19 S3 All J/UJ/A Det/ND 

Comments: 



LDC #: 49571A35 

METHOD: Radiochemistry 

Isotope 

Actinium-228 

Radium-224 

Radium-226 

Radium-228 

Thallium-208 

Bismuth-212 

Bismuth-214 

Cesium-137 

Lead-212 

Lead-214 

Potassium-40 

9 

489 

528 

95.9 

489 

172 

509 

95.9 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Concentration (pCi/g) 

10 

453 

494 

86.7 

453 

155 

457 

86.7 

-0.829U 1.29 

528 494 

99.0 90.5 

7.29U 16.3 

V:\Christina\Excel WS\Weston- Upper Mountain\49571A35 

RPD 

8 

7 

10 

8 

10 

11 

10 

NC 

7 

9 

NC 

Page 1 of 1 

Reviewer:CR 



LDC #:49571A35 

METHOD: Radiochemsitry 

VALIDATION FINDINGS WORKSHEETS 

Minimal Detectable Concentration 

All requested minimal detectable concentrations (MDC) were met with the following exceptions. 

Sample 10 Isotope QAPP RL (pCi/g) Laboratory MDC (pCi/g) Qualification 

8 Ra-226 1.00 1.41 Text 
9 Ra-226 1.00 2.2 Text 

10 Ra-226 1.00 1.88 Text 

11 Ra-226 1.00 1.21 Text 

13 Ra-226 1.00 1.64 Text 

14 Ra-226 1.00 1.82 Text 

15 Ra-226 1.00 1.64 Text 

16 Ra-226 1.00 2.15 Text 

Comments: 

Page 1 of 1 

Reviewer:CR 



LDC #:49571A35 

METHOD: Radiochemistry 

VALIDATION FINDINGS CHECKLIST 

Quality Control Sample Recalculations 

Percent recoveries (%R) for the laboratory control sample (LCSL matrix spike (MS), and chemical recovery were recalcuated using the 

following formula. 

%R = (Found/True) x 100 

Found =concentration of each analyte measured in the analysis. For the MS calculation, Found= SSR (Spiked Sample ReslJlt)- SR (Sample 

Result) 

True= concentraiton of each analyte in the source 

The sample and duplciate relative percent difference (RPD) was recalcuated using the following formula. 

RPD =(Absolute value(S-D)x 200) I (S+D) 

S =Original sample concentraiton 

D = Duplciate sample concentration 

In the case, where the laboratory the reported relative error ration (RER) instead of RPD for the laboratory duplicates, the following formula 

was used. 

RER = (Absolute value (S-D))/(SU + DU) 

S =Original sample concentraiton 

D = Duplciate sample concentration 

SU =Sample uncertainty 

DU = Duplicate uncertainty 

Sample ID Type of Analysis 

LCS LCS 

17 Duplicate 

Isotope Found/S 

Co-60 

K-40 

Recalcuated Reported 

True/D %R/RPD/RER %R/RPD/RER Acceptable (Y /N) 

9.669 9.69 100 100 y 

15.2 15.86 4 5Y 

Page 1 of 1 

Reviewer:CR 

I 

I 

I 

I 



LDC #:49571A35 

METHOD: Radiochemistry 

VALIDATION FINDINGS CHECKLIST 

Sample Calculation Verification 

Analytes were recalcuated and verified using the following equation. 

Concentration = (Result from raw data x Final volume x Dilution factor) I (Percent solids (if applicable) x Initial weight or volume) 

Final Volume Reported Recalcuated Acceptable 

Sample ID Analyte Raw Data (Bq) Dilution Initial Weight (g) (unit) Result (pCi/g) Result (pCi/g) (Y/N) 

1 Ac-228 5.403 249.3 0.586 0.586 y 

2 Ra-224 320.21 255.9 33.8 33.8 y 

3 Ra-226 284.6 341.9 22.5 22.5 y 

4 Ra-228 904.71 329.3 74.3 74.3 y 

5 Tl-208 155.31 299.2 14 14.0 y 

6 Bi-214 7.6859 158.2 1.12 1.31 y 

7 Bi-212 706.8 233 82 82 y 

8 Cs-137 12.95 217.3 1.61 1.61 y 

9 Pb-212 5402 276.3 528 528 y 

10 Pb-214 945.8 282.6 90.5 90.5 y 

11 K-40 208.9 190 29.7 29.7 y 

12 Ac-228 374 210.3 48.1 48.1 y 

13 Ra-224 1683 254.5 179 179 y 

14 Pa-234 35.68 241.2 4 4.0 y 

15 Th-234 577.9 292.4 53.4 53.4 y 

16 K-40 461.7 235.4 53 53.0 y 

Page 1 of 1 

Reviewer: CR 
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LDC Report# 49571A59 
 

 Laboratory Data Consultants, Inc. 
 Data Validation Report 
 
Project/Site Name: 789 Upper Mountain Road Site 
 
LDC Report Date: November 23, 2020 
 
Parameters: Isotopic Uranium 
 
Validation Level:   Level IV 
 
Laboratory: Eurofins 
 
Sample Delivery Group (SDG): 160-39120-1 
 

Sample Identification 
Laboratory Sample 

Identification Matrix 
Collection 

Date 

789UMR-TP01-1218-01 160-39120-1 Soil 08/11/20 

789UMR-TP02-0006-01 160-39120-2 Soil 08/11/20 

789UMR-TP02-0612-01 160-39120-3 Soil 08/11/20 

789UMR-TP02-1218-01 160-39120-4 Soil 08/11/20 

789UMR-TP02-1824-01 160-39120-5 Soil 08/11/20 

789UMR-TP02-2430-01 160-39120-6 Soil 08/11/20 

789UMR-TP03-0015-01 160-39120-7 Soil 08/11/20 

789UMR-TP03-0026-01 160-39120-8 Soil 08/11/20 

789UMR-TP03-1526-01 160-39120-9 Soil 08/11/20 

789UMR-TP03-1526-02 160-39120-10 Soil 08/11/20 

789UMR-TP04-0006-01 160-39120-11 Soil 08/11/20 

789UMR-TP04-0612-01 160-39120-12 Soil 08/11/20 

789UMR-TP04-1218-01 160-39120-13 Soil 08/11/20 

789UMR-TP04-1824-01 160-39120-14 Soil 08/11/20 

789UMR-TP04-2430-01 160-39120-15 Soil 08/11/20 

789UMR-TP04-3648-01 160-39120-16 Soil 08/11/20 

789UMR-TP01-1218-01MS 160-39120-1MS Soil 08/11/20 

789UMR-TP01-1218-01MSD 160-39120-1MSD Soil 08/11/20 
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Introduction 
 
This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Site-Specific UFP Quality Assurance Project Plan for 789 Upper 
Mountain Road Site Road Site, Lewiston, Niagara County, New York (October 2019), 
the Multi Agency Radiological Laboratory Analytical Protocols (MARLAP) Manual (July 
2004), and a modified outline of the USEPA National Functional Guidelines (NFG) for 
Inorganic Superfund Methods Data Review (January 2017). Where specific guidance 
was not available, the data has been evaluated in a conservative manner consistent 
with industry standards using professional experience. 
 
The analyses were performed by the following method: 
 
Isotopic Uranium by Method A-01-R 
 
All sample results were subjected to Level IV data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
 
The following are definitions of the data qualifiers utilized during data validation: 
 
J (Estimated): The compound or analyte was analyzed for and positively identified 

by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation. 

 
U (Non-detected): The compound or analyte was analyzed for and positively 

identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

 
UJ (Non-detected estimated): The compound or analyte was reported as not 

detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

 
R (Rejected): The sample results were rejected due to gross non-conformances 

discovered during data validation. Data qualified as rejected is not usable. 
 
NA (Not Applicable): The non-conformance discovered during data validation 

demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

 
A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 
 
All samples were received in good condition. 
 
All technical holding time requirements were met. 
 
II. Initial Calibration 
 
All criteria for the initial calibration were met. 
 
Counting and detector efficiency were determined for each detector and each 
radionuclide. 
 
III. Continuing Calibration 
 
Continuing calibration and background determination were performed at the required 
frequencies. Results were within laboratory control limits. 
 
IV. Blanks 
 
Laboratory blanks were analyzed as required by the method. Blank results contained 
less than the minimum detectable concentrations (MDC). 
 
V. Field Blanks 
 
No field blanks were identified in this SDG. 
 
VI. Matrix Spike/Matrix Spike Duplicates 
 
Matrix spike (MS) and matrix spike duplicates (MSD) analyses were not required by the 
method. 
 
VII. Duplicate Sample Analysis 
 
Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 
 
VIII. Laboratory Control Samples 
 
Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 
 
IX. Field Duplicates 
 
Samples 789UMR-TP03-1526-01 and 789UMR-TP03-1526-02 were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 
 



 
L:\WESTON SOLUTIONS\UPPER MOUNTAIN\49571A59_WE4.DOC 

4 
 

 
 
 

Isotope 

 
Activity (pCi/g) 

 
 
 

RPD 
 

789UMR-TP03-1526-01 
 

789UMR-TP03-1526-02 

 
Uranium-233/234 
 

 
53.1 

 
67.2 

 
23 

 
Uranium-235/236 
 

 
2.99 

 
3.97 

 
28 

 
Uranium-238 
 

 
54.3 

 
70.0 

 
25 

 
X. Tracer Recovery 
 
All tracer recoveries were within validation criteria with the following exceptions: 
 

 
 

Sample ID 

 
 

Tracer Isotope 

 
 

%R (Limits) 

 
Affected 
Isotope 

 
 

Flag 

 
 

A or P 

 
789UMR-TP03-1526-01 
 

 
Uranium-232 
 

 
29.4 (30-110) 

 
Isotopic uranium 
 

 
J (all detects) 

 

 
A 

 
789UMR-TP03-1526-02 

 
Uranium-232 
 

 
23.0 (30-110) 

 
Isotopic uranium 
 

 
J (all detects) 

 

 
A 

 
789UMR-TP04-1824-01 

 
Uranium-232 
 

 
27.7 (30-110) 

 
Isotopic uranium 
 

 
J (all detects) 

 

 
A 

 
XI. Minimum Detectable Concentrations 
 
All minimum detectable concentrations (MDC) met reporting limits (RL). 
 
XII. Sample Result Verification 
 
All sample result verifications were acceptable. 
 
XIII. Overall Assessment of Data 
 
The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 
 
Due to tracer recovery %R, data were qualified as estimated in three samples. 
 
The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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789 Upper Mountain Road Site 
Isotopic Uranium - Data Qualification Summary - SDG 160-39120-1 
 

 
 

Sample 

 
 

Isotope 

 
 

Flag 

 
 

A or P 

 
 

Reason 

 
789UMR-TP03-1526-01 
789UMR-TP03-1526-02 
789UMR-TP04-1824-01 
 

 
Isotopic uranium 
 

 
J (all detects) 

 

 
A 

 
Tracer recoveries (%R) 
 

 
789 Upper Mountain Road Site 
Isotopic Uranium - Laboratory Blank Data Qualification Summary - SDG 160-
39120-1 
 

No Sample Data Qualified in this SDG 
 
789 Upper Mountain Road Site 
Isotopic Uranium - Field Blank Data Qualification Summary - SDG 160-39120-1 
 

 No Sample Data Qualified in this SDG 



LDC #:_..:...:49:::...;:5:....:..7...:...:1 A:......:.S=-=9~

SDG #:_1:....:6;..;:.0......:::-3~9_:_:12=..::0=---.:...1_ 

Laboratory: Eurofins 

VALIDATION COMPLETENESS WORKSHEET 

Level IV 

METHOD: Isotopic Uranium (Method A-01-R) 

Date:~ 
Page:_lof_a, 

Reviewer:--'A=-
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 

validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

'XIII 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

I ~Qiidatico A[ea 

Sample receipt/Technical holding times 

Initial calibration 

Calibration verification 

Laborato_ry Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicates 

Laboratory contrnl samples 

Field duplicates 

Tracer Recovery 

Minimum detectable a~ (MD~ 

Sample result verification 

n\/l'>r!'!ll nf rl!'!t!'l 

A= Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

789UMR-TP01-121 B-01 

789UMR-TP02-0006-0 1 

789UMR-TP02-0612-01 

789UMR-TP02-1218-01 

789UMR-TP02-1824-01 

789UMR-TP02-2430-01 

789UMR-TP03-0015-01 

789UMR-TP03-0026-01 

789UMR-TP03-1526-01 

789UMR-TP03-1526-02 

789UMR-TP04-0006-01 

789UMR-TP04-0612-0 1 

789UMR-TP04-121 8-01 

789UMR-TP04-1824-01 

789UMR-TP04-243Q-01 

789UMR-TP04-3648-01 

I I 
A-A 
A 
r 
A 
;V 

A 
If 
}} L-C5 ~ 
s~ (Cf )10 
S\/\1 

/ 

A 
~7! 
/K 

NO = No compounds detected 
R = Rinsate 
FB =Field blank 

) 
/ 

L:\Weston Solutions\Upper Mountain\49571A59W.wpd 1 

Ccmmeots 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

160-39120-1 

160-39120-2 

160-39120-3 

160-39120-4 

160-39120-5 

160-39120-6 

160-39120-7 

160-39120-8 

160-39120-9 

160-39120-1 0 

160-39120-11 

160-39120-12 

160-39120-13 

160-39120-14 

160-39120-15 

160-39120-16 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

I 



LDC #:_....:....:49:::...:::5:....:..7....:....:1 A~5:::...::9~

SDG #:---'1:....::6;..=..0--=3;.;:..9..:...:12=..;:0~-....:..1_ 

Laboratory: Eurofins 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Isotopic Uranium (Method A-01-R) 

17 789UMR-TP01-1218-01MS 160-39120-1 MS 

18 789UMR-TP01-1218-01 MSD 160-39120-1 MSD 

19 

20 

1?1 

Date: t \ l 4 IZCJ 
Page:___2of "?-

Reviewer: ~ 
2nd Reviewer: / 

Soil 08/11/20 

Soil 08/11/20 

Notes: ________________________________________________________________________________ _ 
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LDC #:49571A59 VALIDATION FINDINGS CHECKLIST 

METHOD: Radiochemistry 

Validation Area Yes No NA 

I. Technical holding times 

Were all technice1l holding times were met? X 

II. Calibration 

Were all instuments and detectors calibrated as 

required? X 

Were NIST trace:iible standards used for all 

calibrations? X 

Was the check source identified by activity and 

radionuclide? X 

Were check soun::es including background counts 

analyzed at the required frequency and within 

laboratory control limits? X 

Ill. Blanks 

Was a method blank assoicated with every sample in 

this SDG? X 

Were any activities detected in the method blank 

greater than the minimum detectable concentration 

(MDC)? X 

IV. Matrix Spike/Matrix Spike Duplicates/Laboratory Duplicates 

Were MS/MSD recoveries with the QC limits? (If the 

sample concentration exceeded the spike 

concentration by a factor of 4, no action was taken.) X 

Were the MS/MS D or laboratory duplicate relative 

percent differences (RPDs) within the QC limits? X 

V. Chemical Recllvery 

Were recoveries within QC limits (when applicable)? X 

VI. Laboratory Cllntrol Samples 

Was a LCS analyzEd for each batch in the SDG? X 

Were the LCS rec()veries and RPDs (if applicable) 

within QC limits? X 

VII. Sample Resu It Verification 

Were the MDCs lEss than the reporting limit (RL)? X 

VIII. Overall Assessment of Data 

Was the overall a:Ssessment of the data found to be 

acceptable? X 

IX. Field Duplicates 

Were field duplicC~tes identifed in this SDG? X 

Were target analytes detected in the field duplicates? X 

X. Field Blanks 

Were field blanks identified in this SDG? X 

Were target analytes detected in the field blanks? X 

Comments 

Page 1 of 1 

Reviewer:CR 



LDC #: 49571A59 

METHOD: Radiochemistry 

Isotope 

U-233/234 

U-235/236 

U-238 

9 

53.1 

2.99 

54.3 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Concentration (pCi/g) 

10 

67.2 

3.97 

70.0 

V:\Christina\Excel WS\Weston- Upper Mountain\49571A59 

RPD 

23 

28 

25 

Page 1 of 1 

Reviewer:CR 



LDC #:49571A59 

METHOD: Radiochemistry 

VALIDATION FINDINGS WORKSHEETS 

Chemical Recovery 

A LCS was analzyed for each matrix at the requried frequencies. All LCS percent recoveries (%R) were within the acceptable limits with the 

following exceptions. 

Associated 

Tracer Matrix Isotope Tracer %R %R limit Assocaited Samples Qualification Det/ND 

LJ-2~~ s All isotopic U 29.4 30-110 9 J/UJ/P Det 

U-232 s All isotopic U 23.0 30-110 10 J/UJ/P Det 

U-232 s All isotopic U 27.7 30-110 14 J/UJ/P Det 

Comments: 

Page 1 of 1 

Reviewer:CR 



LDC #:49571A59 

METHOD: Radiochemistry 

VALIDATION FINDINGS CHECKLIST 

Quality Control Sample Recalculations 

Percent recoveries (%R) for the laboratory control sample (LCS), matrix spike (MS), and chemical recovery were recalcuated using the 

following formula. 

%R = (Found/True) x 100 

Found =concentration of each analyte measured in the analysis. For the MS calculation, Found = SSR (Spiked Sample Result)- SR (Sample 

Result) 

True= concentraiton of each analyte in the source 

The sample and duplciate relative percent difference (RPD) was recalcuated using the following formula. 

RPD = (Absolute value(S-D)x 200) I (S+D) 

S =Original sample concentraiton 

D = Duplciate sample concentration 

In the case, where the laboratory the reported relative error ration (RER) instead of RPD for the laboratory duplicates, the following formula 

was used. 

RER = (Absolute value (S-D))/(SU + DU) 

S =Original sample concentraiton 

D = Duplciate sample concentration 

SU =Sample uncertainty 

DU = Duplicate uncertainty 

Sample ID Type of Analysis 

LCS LCS 

17 MS 

17/18 Duplicate 

16 Chemical recovery 

Isotope Found/S 

U-233/234 5.94 

U-233/234 6.055 

U-238 7.178 

U-232 1.85 

Reca lcuated Reported 

True/D %R/RPD/RER %R/RPD/RER Acceptable (Y /N) 

6.34 94 93 y 

6.38 95 95 y 

7.556 5 5 y 

5.49 33.7 33.5 y 

Page 1 of 1 

Reviewer:CR 



LDC #:49571A59 

METHOD: Radiochemistry 

VALIDATION FINDINGS CHECKLIST 

Sample Calculation Verification 

Analytes were recalcuated and verified using the following equation. 

Concentration= (Result from raw data x Final volume x Dilution factor) I (Percent solids (if applicable) x Initial weight or volume) 

Reported 

Raw Data Branch Initial Weight Time Result Recalcuated Acceptable 

Sample ID Analyte (counts) Ratio (g) (minutes) Efficiency Tracer(%) (pCi/g) Result (pCi/g) (Y/N) 

1 U-233/234 100.5 99.8 1.01 240 25.34 95.41 0.777 0.774 y 

2 U-235/236 41.75 80.2 1 240 26.8 88.33 0.412 0.413 y 

3 U-238 1043 100 0.99 240 23.25 73.34 11.6 11.6 y 

4 U-233/234 1298.5 99.8 0.99 240 22.54 79.99 13.6 13.7 y 

5 U-235/236 26 80.2 1 240 22.42 100.53 0.271 0.270 y 

6 U-238 84.75 100 0.99 240 27.56 86.42 0.672 0.675 y 

7 U-233/234 937.75 99.8 1 240 27.93 65.73 9.59 9.61 y 

8 U-235/236 47.5 80.2 1.01 240 26.55 53.76 0.773 0.771 y 

9 U-238 5509.38 100 1.01 600 25.68 29.4 54.3 54.2 y 

10 U-233/234 5577 99.8 1 600 27.22 22.99 67.2 67.0 y 

11 U-235/236 42.75 80.2 1 240 24.34 75.6 0.545 0.544 y 

12 U-238 798.25 100 1 240 27.37 76.92 7.11 7.12 y 

13 U-233/234 1522.75 99.8 1.01 240 26.76 53.48 19.9 19.8 y 

14 U-235/236 298.38 80.2 1 600 27.04 27.66 3.74 3.73 y 

15 U-238 4660.75 100 1 600 25.8 41.13 33.1 33.0 y 

16 U-233/234 5263.38 99.8 1 600 28.55 33.49 41.5 41.4 y 

Page 1 of 1 

Reviewer:CR 
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LDC Report# 49571A73 
 

 Laboratory Data Consultants, Inc. 
 Data Validation Report 
 
Project/Site Name: 789 Upper Mountain Road Site 
 
LDC Report Date: November 23, 2020 
 
Parameters: Isotopic Thorium 
 
Validation Level:   Level IV 
 
Laboratory: Eurofins 
 
Sample Delivery Group (SDG): 160-39120-1 
 

Sample Identification 
Laboratory Sample 

Identification Matrix 
Collection 

Date 

789UMR-TP01-1218-01 160-39120-1 Soil 08/11/20 

789UMR-TP02-0006-01 160-39120-2 Soil 08/11/20 

789UMR-TP02-0612-01 160-39120-3 Soil 08/11/20 

789UMR-TP02-1218-01 160-39120-4 Soil 08/11/20 

789UMR-TP02-1824-01 160-39120-5 Soil 08/11/20 

789UMR-TP02-2430-01 160-39120-6 Soil 08/11/20 

789UMR-TP03-0015-01 160-39120-7 Soil 08/11/20 

789UMR-TP03-0026-01 160-39120-8 Soil 08/11/20 

789UMR-TP03-1526-01 160-39120-9 Soil 08/11/20 

789UMR-TP03-1526-02 160-39120-10 Soil 08/11/20 

789UMR-TP04-0006-01 160-39120-11 Soil 08/11/20 

789UMR-TP04-0612-01 160-39120-12 Soil 08/11/20 

789UMR-TP04-1218-01 160-39120-13 Soil 08/11/20 

789UMR-TP04-1824-01 160-39120-14 Soil 08/11/20 

789UMR-TP04-2430-01 160-39120-15 Soil 08/11/20 

789UMR-TP04-3648-01 160-39120-16 Soil 08/11/20 

789UMR-TP01-1218-01MS 160-39120-1MS Soil 08/11/20 

789UMR-TP01-1218-01MSD 160-39120-1MSD Soil 08/11/20 

789UMR-TP02-0612-01DUP 160-39120-3DUP Soil 08/11/20 

789UMR-TP03-1526-02DUP 160-39120-10DUP Soil 08/11/20 
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Introduction 
 
This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Site-Specific UFP Quality Assurance Project Plan for 789 Upper 
Mountain Road Site Road Site, Lewiston, Niagara County, New York (October 2019), 
the Multi Agency Radiological Laboratory Analytical Protocols (MARLAP) Manual (July 
2004), and a modified outline of the USEPA National Functional Guidelines (NFG) for 
Inorganic Superfund Methods Data Review (January 2017). Where specific guidance 
was not available, the data has been evaluated in a conservative manner consistent 
with industry standards using professional experience. 
 
The analyses were performed by the following method: 
 
Isotopic Thorium by Method A-01-R 
 
All sample results were subjected to Level IV data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
 
The following are definitions of the data qualifiers utilized during data validation: 
 
J (Estimated): The compound or analyte was analyzed for and positively identified 

by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation. 

 
U (Non-detected): The compound or analyte was analyzed for and positively 

identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

 
UJ (Non-detected estimated): The compound or analyte was reported as not 

detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

 
R (Rejected): The sample results were rejected due to gross non-conformances 

discovered during data validation. Data qualified as rejected is not usable. 
 
NA (Not Applicable): The non-conformance discovered during data validation 

demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

 
A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 
 
All samples were received in good condition. 
 
All technical holding time requirements were met. 
 
II. Initial Calibration 
 
All criteria for the initial calibration were met. 
 
Counting and detector efficiency were determined for each detector and each 
radionuclide. 
 
III. Continuing Calibration 
 
Continuing calibration and background determination were performed at the required 
frequencies. Results were within laboratory control limits. 
 
IV. Blanks 
 
Laboratory blanks were analyzed as required by the method. Blank results contained 
less than the minimum detectable concentrations (MDC) with the following exceptions: 
 

 
 

Blank ID 

 
 

Isotope 

 
 

Concentration 

 
Associated 

Samples 

 
PB (prep blank) 
 

 
Thorium-230 

 
0.4279 pCi/g 

 
789UMR-TP02-0612-01 
789UMR-TP02-1218-01 
789UMR-TP03-0015-01 
789UMR-TP03-0026-01 
789UMR-TP03-1526-01 
789UMR-TP04-0006-01 
789UMR-TP04-0612-01 
789UMR-TP04-1218-01 
789UMR-TP04-1824-01 
789UMR-TP04-2430-01 
789UMR-TP04-3648-01 
 

 
PB (prep blank) 
 

 
Thorium-230 

 
7.411 pCi/g 

 
789UMR-TP03-1526-02 
 

 
Sample activities were compared to activities detected in the laboratory blanks. The 
sample activities were either not detected or were significantly greater (>5X blank 
activity) than the activities found in the associated laboratory blanks with the following 
exceptions: 
 

 
 

Sample 

 
 

Isotope 

 
Reported 

Concentration 

 
Modified Final 
Concentration 

 
789UMR-TP03-1526-02 

 
Thorium-230 
 

 
66.7 pCi/g 

 
66.7J pCi/g 
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V. Field Blanks 
 
No field blanks were identified in this SDG. 
 
VI. Matrix Spike/Matrix Spike Duplicates 
 
Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 
 

 
Spike ID 

(Associated Samples) 

 
 

Isotope 

 
MS (%R) 
(Limits) 

 
MSD (%R) 

(Limits) 

 
 

Flag 

 
 

A or P 

 
789UMR-TP01-1218-01MS/MSD 
(789UMR-TP01-1218-01 
789UMR-TP02-0006-01 
789UMR-TP02-1824-01 
789UMR-TP02-2430-01) 
 

 
Thorium-230 

 
119 (76-115) 

 
118 (76-115) 

 
J (all detects) 

 

 
A 

 
Relative percent differences (RPD) were within QC limits. 
 
VII. Duplicate Sample Analysis 
 
Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 
 
VIII. Laboratory Control Samples 
 
Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 
 
IX. Field Duplicates 
 
Samples 789UMR-TP03-1526-01 and 789UMR-TP03-1526-02 were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 
 

 
 
 

Isotope 

 
Activity (pCi/g) 

 
 
 

RPD 
 

789UMR-TP03-1526-01 
 

789UMR-TP03-1526-02 

 
Thorium-228 
 

 
197 

 
420 

 
72 

 
Thorium-230 
 

 
37.0 

 
66.7 

 
57 

 
Thorium-232 
 

 
182 

 
404 

 
76 
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X. Tracer Recovery 
 
All tracer recoveries were within validation criteria with the following exceptions: 
 

 
 

Sample ID 

 
 

Tracer Isotope 

 
 

%R (Limits) 

 
Affected 
Isotope 

 
 

Flag 

 
 

A or P 

 
789UMR-TP04-0612-01 

 
Thorium-229 

 
113 (30-110) 

 
Isotopic thorium 
 

 
J (all detects) 

 

 
A 

 
XI. Minimum Detectable Concentrations 
 
All minimum detectable concentrations (MDC) met reporting limits (RL) with the 
following exceptions: 
 

 
 

Sample 

 
 

Isotope 

 
 

MDC 

 
 

RL 

 
789UMR-TP03-1526-01 

 
Thorium-228 
Thorium-230 
Thorium-232 
 

 
3.28 pCi/g 
2.57 pCi/g 
2.56 pCi/g 

 
1.00 pCi/g 
1.00 pCi/g 
1.00 pCi/g 

 

 
789UMR-TP04-0006-01 

 
Thorium-230 
 

 
1.45 pCi/g 

 
1.00 pCi/g 

 

 
789UMR-TP04-1824-01 

 
Thorium-228 
Thorium-230 
Thorium-232 
 

 
3.80 pCi/g 
2.69 pCi/g 
2.39 pCi/g 

 
1.00 pCi/g 
1.00 pCi/g 
1.00 pCi/g 

 

 
789UMR-TP04-2430-01 

 
Thorium-228 
Thorium-230 
Thorium-232 
 

 
2.57 pCi/g 
1.32 pCi/g 
1.42 pCi/g 

 
1.00 pCi/g 
1.00 pCi/g 
1.00 pCi/g 

 

 
789UMR-TP04-3648-01 
 

 
Thorium-228 
Thorium-230 
Thorium-232 
 

 
3.98 pCi/g 
1.15 pCi/g 
1.85 pCi/g 

 
1.00 pCi/g 
1.00 pCi/g 
1.00 pCi/g 

 

 
789UMR-TP03-1526-02 

 
Thorium-228 
Thorium-230 
Thorium-232 
 

 
8.21 pCi/g 
3.28 pCi/g 
3.27 pCi/g 

 
1.00 pCi/g 
1.00 pCi/g 
1.00 pCi/g 

 

 
The MDC was greater than the RL as listed above. 
 
XII. Sample Result Verification 
 
All sample result verifications were acceptable. 
 
XIII. Overall Assessment of Data 
 
The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 
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Due to MS/MSD %R and tracer recovery %R, data were qualified as estimated in five 
samples. 
 
Due to laboratory blank contamination, data were qualified as estimated in one sample. 
 
The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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789 Upper Mountain Road Site 
Isotopic Thorium - Data Qualification Summary - SDG 160-39120-1 
 

 
 

Sample 

 
 

Isotope 

 
 

Flag 

 
 

A or P 

 
 

Reason 

 
789UMR-TP01-1218-01 
789UMR-TP02-0006-01 
789UMR-TP02-1824-01 
789UMR-TP02-2430-01 
 

 
Thorium-230 

 
J (all detects) 

 

 
A 

 
Matrix spike/Matrix spike 
duplicate (%R) 
 

 
789UMR-TP04-0612-01 

 
Isotopic thorium 
 

 
J (all detects) 

 

 
A 

 
Tracer recoveries (%R) 
 

 
789 Upper Mountain Road Site 
Isotopic Thorium - Laboratory Blank Data Qualification Summary - SDG 160-
39120-1 
  

 
 

Sample 

 
 

Isotope 

 
Modified Final 

Activity 

 
 

A or P 

 
789UMR-TP03-1526-02 

 
Thorium-230 
 

 
66.7J pCi/g 

 
A 

 
789 Upper Mountain Road Site 
Isotopic Thorium - Field Blank Data Qualification Summary - SDG 160-39120-1 
 

 No Sample Data Qualified in this SDG 



LDC #: 49571A73 

SDG #: 160-39120-1 

Laboratory: Eurofins 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Isotopic Thorium (Method A-01-R) 

Date\\ Jqfa1 
Page:_Lo~ 

Reviewer:~ 
2nd Reviewer: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 

validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

'XIII 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

I ~alidatico Area 

Sample receipt/Technical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix S_p_ike/Ma trix Spike Duplicates 

Duplicates 

Laboratory control samj>les 

Field duplicates 

Tracer Recovery -CIJf'I.U\It,\~- c... 
Minimum detectable·aetrrity (MD)() 

Sample result verification 

(")\/,:>r:::all nf rl:::at:::a 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

789UMR-TP01-1218-01 

789UMR-TP02-0006-01 

789UMR-TP02-0612-01 

789UMR-TP02-1218-01 

789UMR-TP02-1824-0 1 

789UMR-TP02-2430-01 

789UMR-TP03-0015-01 

789UMR-TP03-0026-01 

789UMR-TP03-1526-01 

789UMR-TP03-1526-02 

789UMR-TP04-0006-01 

789UMR-TP04-0612-01 

789UMR-TP04-1218-01 

789UMR-TP04-1824-01 

789UMR-TP04-2430-01 

789UMR-TP04-3648-01 

I I 
1-A- rf\ 

A. 

if-
(<)l ,) 
-~r 

(~ 

--A 
fi- U-)~ 

lc;w (Cf, fD ) 
~w 

../ / 

w 
f\ 
f\ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 
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Ccmmeots 

D = Duplicate 
TB = Trip blank 

EB = Equipment blank 

LabiD 

160-39120-1 

160-39120-2 

160-39120-3 

160-39120-4 

160-39120-5 

160-39120-6 

160-39120-7 

160-39120-8 

160-39120-9 

160-39120-10 

160-39120-11 

160-39120-12 

160-39120-13 

160-39120-14 

160-39120-15 

160-39120-16 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

Soil 08/11/20 

I 



LDC #: 49571A73 

SDG #: 160-39120-1 

Laboratory: Eurofins 

VALIDATION COMPLETENESS WORKSHEET 

Level IV 

METHOD: Isotopic Thorium (Method A-01-R) 

17 789UMR-TP01-1218-01 MS 160-39120-1 MS 

18 789UMR-TP01-1218-01MSD 160-39120-1 MSD 

19 789UMR-TP02-05 12-01 DUP 160-39120-3DUP 

20 789UMR-TP03-1526-02DUP 160-39120-1 ODUP 

21 

22 

[?~ 

Soil 

Soil 

Soil 

Soil 

Date: \l} q{o;D 
Page:~f~ 

Reviewer:~ 

2nd Reviewer:~ 

08/11/20 

08/11/20 

08/11/20 

08/11/20 

Notes: __________________________________________________________________________________ ___ 
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LDC #:49571A73 VALIDATION FINDINGS CHECKLIST 

METHOD: Radiochemistry 

Validation Area Yes No NA 

I. Technical holding times 

Were all technical holding times were met? X 

II. Calibration 

Were all instuments and detectors calibrated as 

required? X 

Were NIST traceable standards used for all 

calibrations? X 

Was the check source identified by activity and 

radionuclide? X 

Were check sources including background counts 

analyzed at the required frequency and within 

laboratory control limits? X 

Ill. Blanks 

Was a method blank assoicated with every sample in 

this SDG? X 

Were any activities detected in the method blank 

greater than the minimum detectable concentration 

(MDC)? X 

IV. Matrix Spike/Matrix Spike Duplicates/Laboratory Duplicates 

Were MS/MSD recoveries with the QC limits? (If the 

sample concentration exceeded the spike 

concentration by a factor of 4, no action was taken.) X 

Were the MS/MSD or laboratory duplicate relative 

percent differences (RPDs) within the QC limits? X 

V. Chemical Recovery 

Were recoveries within QC limits (when applicable)? X 

VI. Laboratory Control Samples 

Was a LCS analyzed for each batch in the SDG? X 

Were the LCS recoveries and RPDs (if applicable) 

within QC limits? X 

VII. Sample Result Verification 

Were the MDCs less than the reporting limit (RL)? X 

VIII. Overall Assessment of Data 

Was the overall assessment of the data found to be 

acceptable? X 

IX. Field Duplicates 

Were field duplicates identifed in this SDG? X 

Were target analytes detected in the field duplicates? X 

X. Field Blanks 

Were field blanks identified in this SDG? X 

Were target analytes detected in the field blanks? X 

Comments 

Page 1 of 1 

Reviewer:CR 



LDC #: 49571A73 

METHOD: Radiochemistry 

VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

Sample Concentration, unless otherwise noted: pCi/g Associated Samples: 3, 4, 7-9, 11-16 

Sample Identification 

PB Action 
lsotgpe 

(pCi/g) level No quais 

1
Th-230 0.4279 

Sample Concentration, unless otherwise noted: pCi/g Associated Samples: 10 

Sample Identification 

PB Action 
Isotope 

(pCi/g) Level 10 

Th-230 7.411 74.11 66.7 J 

Comments: The listed analyte concentrtaion is the highest ICB or CCB detected in the analysis. The action level, when applicable, is E 
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Reviewer:CR 



LDC #:49571A73 

METHOD: Radiochemistry 

VALIDATION FINDINGS WORKSHEETS 

Matrix Spike/Matrix Spike Duplicates 

Page 1 of 1 

Reviewer:CR 

MS/MSD analysis was performed by the laboratory. All MS/MSD percent recoveries (%R) and relative percent differences (RPDs) were within the 

acceptable limits with the following exceptions. 

MS/MSD 

ro Matrix Isotope MS%R MSD%R %R Limit RPD RPD Limit Assocaited Samples Qualification Det/ND 

17,18 s Th-230 119 118 76-115 1, 2, 5, 6 Jdet/A Det 

Comments: 



LDC #: 49571A73 

METHOD: Radiochemistry 

Isotope 

Th-228 

Th-230 

Th-232 

9 

197 

37.0 

182 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Concentration (pCi/g) 

10 

420 

66.7 

404 

V:\Christina\Excel WS\Weston- Upper Mountain\49571A73 

RPD 

72 

57 

76 
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LDC #:49571A73 

METHOD: Radiochemistry 

VALIDATION FINDINGS WORKSHEETS 

Chemical Recovery 

A LCS was analzyed for each matrix at the requried frequencies. All LCS percent recoveries (%R) were within the acceptable limits with the 

following exceptions. 

Associated 

Tracer Matrix Isotope Tracer %R %R Limit Assocaited Samples Qualification Det/ND 

Th-~~~ s All isotopic Th 113 30-110 12 J/UJ/P Det 

Comments: 

Page 1 of 1 

Reviewer:CR 



LDC #:49571A73 

METHOD: Radiochemsitry 

VALIDATION FINDINGS WORKSHEETS 

Minimal Detectable Concentration 

All requested minimal detectable concentrations {MDC) were met with the following exceptions. 

Sample ID Isotope QAPP RL (pCi/g) Laboratory MDC (pCi/g) Qualification 

9 Th-228 1.00 3.28 Text 
9 Th-230 1.00 2.57 

9 Th-232 1.00 2.56 

11 Th-230 1.00 1.45 

14 Th-228 1.00 3.80 

14 Th-230 1.00 2.69 

14 Th-232 1.00 2.39 

15 Th-228 1.00 2.57 

15 Th-230 1.00 1.32 

15 Th-232 1.00 1.42 

16 Th-228 1.00 3.98 

16 Th-230 1.00 1.15 

16 Th-232 1.00 1.85 

10 Th-228 1.00 8.21 

10 Th-230 1.00 3.28 

10 Th-232 1.00 3.27 

Comments: 

I 

I 
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LDC #:49571A73 

METHOD: Radiochemistry 

VALIDATION FINDINGS CHECKLIST 

Quality Control Sample Recalculations 

Percent recoveries (%R) for the laboratory control sample (LCS), matrix spike (MS), and chemical recovery were recalcuated using the 

following formula. 

%R = (Found/True) x 100 

Found =concentration of each analyte measured in the analysis. For the MS calculation, Found = SSR (Spiked Sample Result)- SR (Sample 

Result) 

True= concentraiton of each analyte in the source 

The sample and duplciate relative percent difference (RPD) was recalcuated using the following formula. 

RPD = (Absolute value(S-D)x 200) I (S+D) 

S =Original sample concentraiton 

D = Duplciate sample concentration 

In the case, where the laboratory the reported relative error ration (RER) instead of RPD for the laboratory duplicates, the following formula 

was used. 

RER = (Absolute value (5-D))/(SU + DU) 

S =Original sample concentraiton 

D = Duplciate sample concentration 

SU =Sample uncertainty 

DU = Duplicate uncertainty 

Sample ID Type of Analysis 

LCS LCS 

17 MS 

19 Duplicate 

1 Chemical recovery 

Isotope Found/S 

Th-230 23.5 

Th-230 4.752 

Th-228 40.1 

Th-229 4.49 

Recalcuated Reported 

True/D %R/RPD/RER %R/RPD/RER Acceptable (Y /N) 

24.5 96 96 y 

4 119 119 y 

56.24 34 34 y 

5.97 75.2 75.3 y 
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LDC #:49571A73 

METHOD: Radiochemistry 

VALIDATION FINDINGS CHECKLIST 

Sample Calculation Verification 

Analytes were recalcuated and verified using the following equation. 

Page 1 of 1 

Reviewer:CR 

Concentration= (Result from raw data x Final volume x Dilution factor) I (Percent solids (if applicable) x Initial weight or volume) 

Reported 

Raw Data Branch Initial Weight Time Th-229 Result Recalcuated Acceptable 

Sample ID Analyte (counts) Ratio (g) (minutes) Efficiency Tracer(%) correction (pCi/g) Result (pCi/g) (Y/N) 

1 Th-228 99.25 99.8 0.9982 240 27.77 75.27 0.03914 0.856 0.855 y 

2 Th-230 512.5 99.7 0.9973 240 26.51 71.31 0.095339 5.02 5.02 y 

3 Th-228 1101.25 99.8 0.1982 240 27.77 93.94 0 40.1 40.1 y 

4 Th-230 401.25 99.7 0.1991 240 26.32 90.38 0 15.9 15.9 y 

5 Th-232 2419 100.2 1.0015 240 26.77 54.76 0.0071 30.9 30.9 y 

6 Th-228 144.5 99.8 1.007 240 24.22 72.75 0.03914 1.47 1.49 y 
I 

7 Th-232 1346.75 100.2 0.201 240 26.51 85.14 0 55.6 55.6 y 

8 Th-228 1572.75 99.8 0.1003 240 24.89 91.54 0 130 129 y 

9 Th-230 96 99.7 0.0201 240 26.77 90.77 0 37.0 37.0 y 

10 Th-232 371 100.2 0.010086 240 27.04 63.08 0 404 404 y 

11 Th-232 1651.25 100.2 0.2018 240 24.22 79.28 0 78.6 79.8 y 

12 Th-228 586.75 99.8 0.1008 240 22.68 113.22 0 42.6 42.6 y 

13 Th-230 152.25 99.7 0.0399 240 26.32 92.42 0 29.5 29.5 y 

14 Th-232 1227 100.2 0.0201 240 25.17 103.65 0 438 438 y 

15 Th-228 1182 99.8 0.04 240 27.15 81.04 0 253 253 y 

16 Th-230 204 99.7 0.02 240 26.84 91.32 0 78.4 78.3 y 
L__~~ --



789 Upper Mountain - LDC# 49571

SDG: 160-39120-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP01-1218-01 Thorium160-39120-1 9/21/2020 9.6 4.3 mg/Kg2.9

789UMR-TP01-1218-01 U-233160-39120-1 9/22/2020 0.026 0.05 mg/Kg0.026

789UMR-TP01-1218-01 U-234160-39120-1 9/22/2020 0.026 0.05 mg/Kg0.026

789UMR-TP01-1218-01 U-235160-39120-1 9/22/2020 0.029 J 0.05 mg/KgJ 0.026

789UMR-TP01-1218-01 U-236160-39120-1 9/22/2020 0.026 0.05 mg/Kg0.026

789UMR-TP01-1218-01 U-238160-39120-1 9/22/2020 3 B 0.05 mg/Kg0.026

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP01-1218-01 Thorium-228160-39120-1 10/14/2020 0.856 0.110.2 pCi/g

789UMR-TP01-1218-01 Thorium-230160-39120-1 10/14/2020 0.868 J 0.130.21 pCi/gJ

789UMR-TP01-1218-01 Thorium-232160-39120-1 10/14/2020 1.03 0.060.212 pCi/g

789UMR-TP01-1218-01 Uranium-233/234160-39120-1 9/24/2020 0.777 0.060.17 pCi/g

789UMR-TP01-1218-01 Uranium-235/236160-39120-1 9/24/2020 0.0313 U 0.070.045 pCi/gU

789UMR-TP01-1218-01 Uranium-238160-39120-1 9/24/2020 0.847 0.030.177 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP01-1218-01 Actinium 228160-39120-1 10/8/2020 0.586 0.380.376 pCi/g

789UMR-TP01-1218-01 Bismuth-212160-39120-1 10/8/2020 0.373 U UJ 1.170.685 pCi/gUJ

789UMR-TP01-1218-01 Bismuth-214160-39120-1 10/8/2020 0.825 0.150.198 pCi/g

789UMR-TP01-1218-01 Cesium-137160-39120-1 10/8/2020 1.16 0.040.183 pCi/g

789UMR-TP01-1218-01 Lead-212160-39120-1 10/8/2020 0.949 0.100.181 pCi/g

789UMR-TP01-1218-01 Lead-214160-39120-1 10/8/2020 1.02 0.180.195 pCi/g

789UMR-TP01-1218-01 Potassium-40160-39120-1 10/8/2020 15.2 0.932.48 pCi/g

789UMR-TP01-1218-01 Protactinium-234160-39120-1 10/8/2020 -0.146 U 0.720.435 pCi/gU

789UMR-TP01-1218-01 Radium-224160-39120-1 10/8/2020 0.949 0.100.181 pCi/g
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SDG: 160-39120-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP01-1218-01 Radium-226160-39120-1 10/8/2020 0.825 0.150.198 pCi/g

789UMR-TP01-1218-01 Radium-228160-39120-1 10/8/2020 0.586 0.380.376 pCi/g

789UMR-TP01-1218-01 Thallium-208160-39120-1 10/8/2020 0.327 0.070.0985 pCi/g

789UMR-TP01-1218-01 Thorium-234160-39120-1 10/8/2020 1.25 1.10.725 pCi/g
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SDG: 160-39120-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP03-1526-02 Thorium160-39120-10 9/21/2020 65 4.4 mg/Kg3

789UMR-TP03-1526-02 U-233160-39120-10 9/22/2020 0.027 0.05 mg/Kg0.027

789UMR-TP03-1526-02 U-234160-39120-10 9/22/2020 0.027 0.05 mg/Kg0.027

789UMR-TP03-1526-02 U-235160-39120-10 9/22/2020 0.77 0.05 mg/Kg0.027

789UMR-TP03-1526-02 U-236160-39120-10 9/22/2020 0.027 0.05 mg/Kg0.027

789UMR-TP03-1526-02 U-238160-39120-10 9/22/2020 100 B 0.05 mg/Kg0.027

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP03-1526-02 Thorium-228160-39120-10 10/28/2020 420 G 8.2155.6 pCi/g

789UMR-TP03-1526-02 Thorium-230160-39120-10 10/28/2020 66.7 G J 3.2818 pCi/gJ

789UMR-TP03-1526-02 Thorium-232160-39120-10 10/28/2020 404 G 3.2753.9 pCi/g

789UMR-TP03-1526-02 Uranium-233/234160-39120-10 9/29/2020 67.2 J 0.035.92 pCi/gJ

789UMR-TP03-1526-02 Uranium-235/236160-39120-10 9/29/2020 3.97 J 0.040.591 pCi/gJ

789UMR-TP03-1526-02 Uranium-238160-39120-10 9/29/2020 70 J 0.036.16 pCi/gJ

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP03-1526-02 Actinium 228160-39120-10 10/8/2020 453 2.3246.3 pCi/g

789UMR-TP03-1526-02 Bismuth-212160-39120-10 10/8/2020 457 J 11.849.6 pCi/gJ

789UMR-TP03-1526-02 Bismuth-214160-39120-10 10/8/2020 86.7 1.889.33 pCi/g

789UMR-TP03-1526-02 Cesium-137160-39120-10 10/8/2020 1.29 0.920.589 pCi/g

789UMR-TP03-1526-02 Lead-212160-39120-10 10/8/2020 494 1.4664 pCi/g

789UMR-TP03-1526-02 Lead-214160-39120-10 10/8/2020 90.5 2.279.59 pCi/g

789UMR-TP03-1526-02 Potassium-40160-39120-10 10/8/2020 16.3 7.457.95 pCi/g

789UMR-TP03-1526-02 Protactinium-234160-39120-10 10/8/2020 2.22 U 8.33.59 pCi/gU

789UMR-TP03-1526-02 Radium-224160-39120-10 10/8/2020 494 1.4664 pCi/g

789UMR-TP03-1526-02 Radium-226160-39120-10 10/8/2020 86.7 G 1.889.33 pCi/g
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SDG: 160-39120-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP03-1526-02 Radium-228160-39120-10 10/8/2020 453 2.3246.3 pCi/g

789UMR-TP03-1526-02 Thallium-208160-39120-10 10/8/2020 155 1.0916.2 pCi/g

789UMR-TP03-1526-02 Thorium-234160-39120-10 10/8/2020 28.2 U 46.56.13 pCi/gU
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SDG: 160-39120-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP04-0006-01 Thorium160-39120-11 9/21/2020 110 4.4 mg/Kg3

789UMR-TP04-0006-01 U-233160-39120-11 9/22/2020 0.026 0.05 mg/Kg0.026

789UMR-TP04-0006-01 U-234160-39120-11 9/22/2020 0.026 0.05 mg/Kg0.026

789UMR-TP04-0006-01 U-235160-39120-11 9/22/2020 0.13 0.05 mg/Kg0.026

789UMR-TP04-0006-01 U-236160-39120-11 9/22/2020 0.026 0.05 mg/Kg0.026

789UMR-TP04-0006-01 U-238160-39120-11 9/22/2020 18 B 0.05 mg/Kg0.026

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP04-0006-01 Thorium-228160-39120-11 10/16/2020 80.3 0.427.8 pCi/g

789UMR-TP04-0006-01 Thorium-230160-39120-11 10/16/2020 58.4 G 1.458.48 pCi/g

789UMR-TP04-0006-01 Thorium-232160-39120-11 10/16/2020 78.6 0.297.65 pCi/g

789UMR-TP04-0006-01 Uranium-233/234160-39120-11 9/24/2020 11.8 0.071.21 pCi/g

789UMR-TP04-0006-01 Uranium-235/236160-39120-11 9/24/2020 0.545 0.060.174 pCi/g

789UMR-TP04-0006-01 Uranium-238160-39120-11 9/24/2020 11.7 0.061.2 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP04-0006-01 Actinium 228160-39120-11 10/8/2020 89.3 1.769.65 pCi/g

789UMR-TP04-0006-01 Bismuth-212160-39120-11 10/8/2020 90.1 J 7.812.2 pCi/gJ

789UMR-TP04-0006-01 Bismuth-214160-39120-11 10/8/2020 20.7 1.212.54 pCi/g

789UMR-TP04-0006-01 Cesium-137160-39120-11 10/8/2020 0.0886 U 1.110.661 pCi/gU

789UMR-TP04-0006-01 Lead-212160-39120-11 10/8/2020 108 0.9814.1 pCi/g

789UMR-TP04-0006-01 Lead-214160-39120-11 10/8/2020 23.5 1.152.76 pCi/g

789UMR-TP04-0006-01 Potassium-40160-39120-11 10/8/2020 29.7 4.476.85 pCi/g

789UMR-TP04-0006-01 Protactinium-234160-39120-11 10/8/2020 0.742 U 5.783.49 pCi/gU

789UMR-TP04-0006-01 Radium-224160-39120-11 10/8/2020 108 0.9814.1 pCi/g

789UMR-TP04-0006-01 Radium-226160-39120-11 10/8/2020 20.7 G 1.212.54 pCi/g
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SDG: 160-39120-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP04-0006-01 Radium-228160-39120-11 10/8/2020 89.3 1.769.65 pCi/g

789UMR-TP04-0006-01 Thallium-208160-39120-11 10/8/2020 34.7 0.773.84 pCi/g

789UMR-TP04-0006-01 Thorium-234160-39120-11 10/8/2020 11.1 U 234.14 pCi/gU
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SDG: 160-39120-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP04-0612-01 Thorium160-39120-12 9/21/2020 91 4.7 mg/Kg3.1

789UMR-TP04-0612-01 U-233160-39120-12 9/22/2020 0.028 0.05 mg/Kg0.028

789UMR-TP04-0612-01 U-234160-39120-12 9/22/2020 0.028 0.05 mg/Kg0.028

789UMR-TP04-0612-01 U-235160-39120-12 9/22/2020 0.093 0.05 mg/Kg0.028

789UMR-TP04-0612-01 U-236160-39120-12 9/22/2020 0.028 0.05 mg/Kg0.028

789UMR-TP04-0612-01 U-238160-39120-12 9/22/2020 11 B 0.05 mg/Kg0.028

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP04-0612-01 Thorium-228160-39120-12 10/16/2020 42.6 J 0.615.03 pCi/gJ

789UMR-TP04-0612-01 Thorium-230160-39120-12 10/16/2020 9.89 J 0.481.9 pCi/gJ

789UMR-TP04-0612-01 Thorium-232160-39120-12 10/16/2020 47.7 J 0.485.47 pCi/gJ

789UMR-TP04-0612-01 Uranium-233/234160-39120-12 9/24/2020 7.34 0.080.802 pCi/g

789UMR-TP04-0612-01 Uranium-235/236160-39120-12 9/24/2020 0.463 0.050.149 pCi/g

789UMR-TP04-0612-01 Uranium-238160-39120-12 9/24/2020 7.11 0.070.781 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP04-0612-01 Actinium 228160-39120-12 10/8/2020 48.1 1.315.22 pCi/g

789UMR-TP04-0612-01 Bismuth-212160-39120-12 10/8/2020 49.5 J 5.147.08 pCi/gJ

789UMR-TP04-0612-01 Bismuth-214160-39120-12 10/8/2020 11.8 0.771.48 pCi/g

789UMR-TP04-0612-01 Cesium-137160-39120-12 10/8/2020 0.177 U 0.710.427 pCi/gU

789UMR-TP04-0612-01 Lead-212160-39120-12 10/8/2020 57.2 0.686.1 pCi/g

789UMR-TP04-0612-01 Lead-214160-39120-12 10/8/2020 13.3 0.971.66 pCi/g

789UMR-TP04-0612-01 Potassium-40160-39120-12 10/8/2020 25.5 2.344.65 pCi/g

789UMR-TP04-0612-01 Protactinium-234160-39120-12 10/8/2020 -0.187 U 4.20.792 pCi/gU

789UMR-TP04-0612-01 Radium-224160-39120-12 10/8/2020 57.2 0.686.1 pCi/g

789UMR-TP04-0612-01 Radium-226160-39120-12 10/8/2020 11.8 0.771.48 pCi/g
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SDG: 160-39120-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP04-0612-01 Radium-228160-39120-12 10/8/2020 48.1 1.315.22 pCi/g

789UMR-TP04-0612-01 Thallium-208160-39120-12 10/8/2020 18.9 0.482.1 pCi/g

789UMR-TP04-0612-01 Thorium-234160-39120-12 10/8/2020 7.15 U 24.43.19 pCi/gU
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SDG: 160-39120-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP04-1218-01 Thorium160-39120-13 9/21/2020 130 4.7 mg/Kg3.1

789UMR-TP04-1218-01 U-233160-39120-13 9/22/2020 0.028 0.05 mg/Kg0.028

789UMR-TP04-1218-01 U-234160-39120-13 9/22/2020 0.028 0.05 mg/Kg0.028

789UMR-TP04-1218-01 U-235160-39120-13 9/22/2020 0.23 0.05 mg/Kg0.028

789UMR-TP04-1218-01 U-236160-39120-13 9/22/2020 0.028 0.05 mg/Kg0.028

789UMR-TP04-1218-01 U-238160-39120-13 9/22/2020 30 B 0.05 mg/Kg0.028

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP04-1218-01 Thorium-228160-39120-13 10/20/2020 132 G 1.9215 pCi/g

789UMR-TP04-1218-01 Thorium-230160-39120-13 10/20/2020 29.5 G 1.25.41 pCi/g

789UMR-TP04-1218-01 Thorium-232160-39120-13 10/20/2020 133 G 1.2915.1 pCi/g

789UMR-TP04-1218-01 Uranium-233/234160-39120-13 9/24/2020 19.9 0.111.96 pCi/g

789UMR-TP04-1218-01 Uranium-235/236160-39120-13 9/24/2020 1.12 0.10.288 pCi/g

789UMR-TP04-1218-01 Uranium-238160-39120-13 9/24/2020 20.6 0.092.02 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP04-1218-01 Actinium 228160-39120-13 10/8/2020 159 2.1316.7 pCi/g

789UMR-TP04-1218-01 Bismuth-212160-39120-13 10/8/2020 169 J 8.8619.4 pCi/gJ

789UMR-TP04-1218-01 Bismuth-214160-39120-13 10/8/2020 37.1 1.644.29 pCi/g

789UMR-TP04-1218-01 Cesium-137160-39120-13 10/8/2020 -0.506 U 1.340.812 pCi/gU

789UMR-TP04-1218-01 Lead-212160-39120-13 10/8/2020 179 1.118.7 pCi/g

789UMR-TP04-1218-01 Lead-214160-39120-13 10/8/2020 38.1 1.614.29 pCi/g

789UMR-TP04-1218-01 Potassium-40160-39120-13 10/8/2020 9.36 7.147.01 pCi/g

789UMR-TP04-1218-01 Protactinium-234160-39120-13 10/8/2020 1.83 U 2.321.28 pCi/gU

789UMR-TP04-1218-01 Radium-224160-39120-13 10/8/2020 179 1.118.7 pCi/g

789UMR-TP04-1218-01 Radium-226160-39120-13 10/8/2020 37.1 G 1.644.29 pCi/g
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SDG: 160-39120-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP04-1218-01 Radium-228160-39120-13 10/8/2020 159 2.1316.7 pCi/g

789UMR-TP04-1218-01 Thallium-208160-39120-13 10/8/2020 58.1 0.966.11 pCi/g

789UMR-TP04-1218-01 Thorium-234160-39120-13 10/8/2020 18 U 33.64.57 pCi/gU
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SDG: 160-39120-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP04-1824-01 Thorium160-39120-14 9/21/2020 79 4.8 mg/Kg3.2

789UMR-TP04-1824-01 U-233160-39120-14 9/22/2020 0.029 0.05 mg/Kg0.029

789UMR-TP04-1824-01 U-234160-39120-14 9/22/2020 0.029 0.05 mg/Kg0.029

789UMR-TP04-1824-01 U-235160-39120-14 9/22/2020 0.9 0.05 mg/Kg0.029

789UMR-TP04-1824-01 U-236160-39120-14 9/22/2020 0.029 0.05 mg/Kg0.029

789UMR-TP04-1824-01 U-238160-39120-14 9/22/2020 120 B 0.05 mg/Kg0.029

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP04-1824-01 Thorium-228160-39120-14 10/16/2020 440 G 3.844.8 pCi/g

789UMR-TP04-1824-01 Thorium-230160-39120-14 10/16/2020 83.1 G 2.6913 pCi/g

789UMR-TP04-1824-01 Thorium-232160-39120-14 10/16/2020 438 G 2.3944.5 pCi/g

789UMR-TP04-1824-01 Uranium-233/234160-39120-14 9/29/2020 62.5 J 0.035.48 pCi/gJ

789UMR-TP04-1824-01 Uranium-235/236160-39120-14 9/29/2020 3.74 J 0.070.536 pCi/gJ

789UMR-TP04-1824-01 Uranium-238160-39120-14 9/29/2020 61.2 J 0.065.38 pCi/gJ

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP04-1824-01 Actinium 228160-39120-14 10/8/2020 499 2.6451.1 pCi/g

789UMR-TP04-1824-01 Bismuth-212160-39120-14 10/8/2020 513 J 11.954.7 pCi/gJ

789UMR-TP04-1824-01 Bismuth-214160-39120-14 10/8/2020 102 1.8210.8 pCi/g

789UMR-TP04-1824-01 Cesium-137160-39120-14 10/8/2020 -0.709 U 1.691.03 pCi/gU

789UMR-TP04-1824-01 Lead-212160-39120-14 10/8/2020 557 1.6672.2 pCi/g

789UMR-TP04-1824-01 Lead-214160-39120-14 10/8/2020 112 2.3811.8 pCi/g

789UMR-TP04-1824-01 Potassium-40160-39120-14 10/8/2020 17.3 9.269.79 pCi/g

789UMR-TP04-1824-01 Protactinium-234160-39120-14 10/8/2020 4 3.692.29 pCi/g

789UMR-TP04-1824-01 Radium-224160-39120-14 10/8/2020 557 1.6672.2 pCi/g

789UMR-TP04-1824-01 Radium-226160-39120-14 10/8/2020 102 G 1.8210.8 pCi/g
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SDG: 160-39120-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP04-1824-01 Radium-228160-39120-14 10/8/2020 499 2.6451.1 pCi/g

789UMR-TP04-1824-01 Thallium-208160-39120-14 10/8/2020 176 1.2318.4 pCi/g

789UMR-TP04-1824-01 Thorium-234160-39120-14 10/8/2020 37.6 U 53.17.02 pCi/gU
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SDG: 160-39120-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP04-2430-01 Thorium160-39120-15 9/21/2020 29 4.4 mg/Kg3

789UMR-TP04-2430-01 U-233160-39120-15 9/22/2020 0.027 0.05 mg/Kg0.027

789UMR-TP04-2430-01 U-234160-39120-15 9/22/2020 0.027 0.05 mg/Kg0.027

789UMR-TP04-2430-01 U-235160-39120-15 9/22/2020 0.31 0.05 mg/Kg0.027

789UMR-TP04-2430-01 U-236160-39120-15 9/22/2020 0.027 0.05 mg/Kg0.027

789UMR-TP04-2430-01 U-238160-39120-15 9/22/2020 41 B 0.05 mg/Kg0.027

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP04-2430-01 Thorium-228160-39120-15 10/16/2020 253 G 2.5725.9 pCi/g

789UMR-TP04-2430-01 Thorium-230160-39120-15 10/16/2020 46.5 G 1.327.44 pCi/g

789UMR-TP04-2430-01 Thorium-232160-39120-15 10/16/2020 245 G 1.4225.1 pCi/g

789UMR-TP04-2430-01 Uranium-233/234160-39120-15 9/29/2020 33.1 0.052.94 pCi/g

789UMR-TP04-2430-01 Uranium-235/236160-39120-15 9/29/2020 2.17 0.020.331 pCi/g

789UMR-TP04-2430-01 Uranium-238160-39120-15 9/29/2020 33.1 0.052.94 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP04-2430-01 Actinium 228160-39120-15 10/8/2020 285 2.829.4 pCi/g

789UMR-TP04-2430-01 Bismuth-212160-39120-15 10/8/2020 292 J 11.932.5 pCi/gJ

789UMR-TP04-2430-01 Bismuth-214160-39120-15 10/8/2020 65.4 1.647.06 pCi/g

789UMR-TP04-2430-01 Cesium-137160-39120-15 10/8/2020 -0.623 U 1.581.04 pCi/gU

789UMR-TP04-2430-01 Lead-212160-39120-15 10/8/2020 314 1.4440.8 pCi/g

789UMR-TP04-2430-01 Lead-214160-39120-15 10/8/2020 66.3 1.847.2 pCi/g

789UMR-TP04-2430-01 Potassium-40160-39120-15 10/8/2020 4.5 U 12.17.3 pCi/gU

789UMR-TP04-2430-01 Protactinium-234160-39120-15 10/8/2020 3.77 U 8.232.17 pCi/gU

789UMR-TP04-2430-01 Radium-224160-39120-15 10/8/2020 314 1.4440.8 pCi/g

789UMR-TP04-2430-01 Radium-226160-39120-15 10/8/2020 65.4 G 1.647.06 pCi/g
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SDG: 160-39120-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP04-2430-01 Radium-228160-39120-15 10/8/2020 285 2.829.4 pCi/g

789UMR-TP04-2430-01 Thallium-208160-39120-15 10/8/2020 102 1.1210.8 pCi/g

789UMR-TP04-2430-01 Thorium-234160-39120-15 10/8/2020 53.4 13.210.2 pCi/g
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SDG: 160-39120-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP04-3648-01 Thorium160-39120-16 9/21/2020 45 4.5 mg/Kg3

789UMR-TP04-3648-01 U-233160-39120-16 9/22/2020 0.027 0.05 mg/Kg0.027

789UMR-TP04-3648-01 U-234160-39120-16 9/22/2020 0.027 0.05 mg/Kg0.027

789UMR-TP04-3648-01 U-235160-39120-16 9/22/2020 0.41 0.05 mg/Kg0.027

789UMR-TP04-3648-01 U-236160-39120-16 9/22/2020 0.027 0.05 mg/Kg0.027

789UMR-TP04-3648-01 U-238160-39120-16 9/22/2020 53 B 0.05 mg/Kg0.027

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP04-3648-01 Thorium-228160-39120-16 10/16/2020 468 G 3.9847.6 pCi/g

789UMR-TP04-3648-01 Thorium-230160-39120-16 10/16/2020 78.4 G 1.1512.8 pCi/g

789UMR-TP04-3648-01 Thorium-232160-39120-16 10/16/2020 488 G 1.8549.2 pCi/g

789UMR-TP04-3648-01 Uranium-233/234160-39120-16 9/29/2020 41.5 0.043.67 pCi/g

789UMR-TP04-3648-01 Uranium-235/236160-39120-16 9/29/2020 3.78 0.060.499 pCi/g

789UMR-TP04-3648-01 Uranium-238160-39120-16 9/29/2020 39.1 0.043.47 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP04-3648-01 Actinium 228160-39120-16 10/8/2020 342 3.2534.9 pCi/g

789UMR-TP04-3648-01 Bismuth-212160-39120-16 10/8/2020 366 J 15.242.3 pCi/gJ

789UMR-TP04-3648-01 Bismuth-214160-39120-16 10/8/2020 75.1 2.158.13 pCi/g

789UMR-TP04-3648-01 Cesium-137160-39120-16 10/8/2020 -0.269 U 1.951.18 pCi/gU

789UMR-TP04-3648-01 Lead-212160-39120-16 10/8/2020 381 1.6739.9 pCi/g

789UMR-TP04-3648-01 Lead-214160-39120-16 10/8/2020 77.6 2.428.35 pCi/g

789UMR-TP04-3648-01 Potassium-40160-39120-16 10/8/2020 53 7.1811 pCi/g

789UMR-TP04-3648-01 Protactinium-234160-39120-16 10/8/2020 -0.361 U 9.810.872 pCi/gU

789UMR-TP04-3648-01 Radium-224160-39120-16 10/8/2020 381 1.6739.9 pCi/g

789UMR-TP04-3648-01 Radium-226160-39120-16 10/8/2020 75.1 G 2.158.13 pCi/g
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SDG: 160-39120-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP04-3648-01 Radium-228160-39120-16 10/8/2020 342 3.2534.9 pCi/g

789UMR-TP04-3648-01 Thallium-208160-39120-16 10/8/2020 127 1.3413.1 pCi/g

789UMR-TP04-3648-01 Thorium-234160-39120-16 10/8/2020 26.4 U 50.96.71 pCi/gU
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SDG: 160-39120-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP02-0006-01 Thorium160-39120-2 9/21/2020 53 4.4 mg/Kg3

789UMR-TP02-0006-01 U-233160-39120-2 9/22/2020 0.027 0.05 mg/Kg0.027

789UMR-TP02-0006-01 U-234160-39120-2 9/22/2020 0.027 0.05 mg/Kg0.027

789UMR-TP02-0006-01 U-235160-39120-2 9/22/2020 0.085 0.05 mg/Kg0.027

789UMR-TP02-0006-01 U-236160-39120-2 9/22/2020 0.027 0.05 mg/Kg0.027

789UMR-TP02-0006-01 U-238160-39120-2 9/22/2020 11 B 0.05 mg/Kg0.027

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP02-0006-01 Thorium-228160-39120-2 10/14/2020 20.9 0.131.98 pCi/g

789UMR-TP02-0006-01 Thorium-230160-39120-2 10/14/2020 5.02 J 0.130.622 pCi/gJ

789UMR-TP02-0006-01 Thorium-232160-39120-2 10/14/2020 18.8 0.061.8 pCi/g

789UMR-TP02-0006-01 Uranium-233/234160-39120-2 9/24/2020 5.07 0.050.585 pCi/g

789UMR-TP02-0006-01 Uranium-235/236160-39120-2 9/24/2020 0.412 0.040.133 pCi/g

789UMR-TP02-0006-01 Uranium-238160-39120-2 9/24/2020 5.02 0.060.58 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP02-0006-01 Actinium 228160-39120-2 10/8/2020 30.4 1.083.38 pCi/g

789UMR-TP02-0006-01 Bismuth-212160-39120-2 10/8/2020 38.1 J 4.256.7 pCi/gJ

789UMR-TP02-0006-01 Bismuth-214160-39120-2 10/8/2020 10.5 0.661.43 pCi/g

789UMR-TP02-0006-01 Cesium-137160-39120-2 10/8/2020 0.13 U 0.660.398 pCi/gU

789UMR-TP02-0006-01 Lead-212160-39120-2 10/8/2020 33.8 0.554.48 pCi/g

789UMR-TP02-0006-01 Lead-214160-39120-2 10/8/2020 11.1 0.621.38 pCi/g

789UMR-TP02-0006-01 Potassium-40160-39120-2 10/8/2020 15.3 2.33.61 pCi/g

789UMR-TP02-0006-01 Protactinium-234160-39120-2 10/8/2020 0.352 U 2.460.542 pCi/gU

789UMR-TP02-0006-01 Radium-224160-39120-2 10/8/2020 33.8 0.554.48 pCi/g

789UMR-TP02-0006-01 Radium-226160-39120-2 10/8/2020 10.5 0.661.43 pCi/g
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SDG: 160-39120-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP02-0006-01 Radium-228160-39120-2 10/8/2020 30.4 1.083.38 pCi/g

789UMR-TP02-0006-01 Thallium-208160-39120-2 10/8/2020 10.6 0.401.27 pCi/g

789UMR-TP02-0006-01 Thorium-234160-39120-2 10/8/2020 9.1 5.073.29 pCi/g
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SDG: 160-39120-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP02-0612-01 Thorium160-39120-3 9/21/2020 76 4.6 mg/Kg3.1

789UMR-TP02-0612-01 U-233160-39120-3 9/22/2020 0.027 0.05 mg/Kg0.027

789UMR-TP02-0612-01 U-234160-39120-3 9/22/2020 0.027 0.05 mg/Kg0.027

789UMR-TP02-0612-01 U-235160-39120-3 9/22/2020 0.19 0.05 mg/Kg0.027

789UMR-TP02-0612-01 U-236160-39120-3 9/22/2020 0.027 0.05 mg/Kg0.027

789UMR-TP02-0612-01 U-238160-39120-3 9/22/2020 24 B 0.05 mg/Kg0.027

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP02-0612-01 Thorium-228160-39120-3 10/16/2020 40.1 0.334.15 pCi/g

789UMR-TP02-0612-01 Thorium-230160-39120-3 10/16/2020 13.8 0.251.83 pCi/g

789UMR-TP02-0612-01 Thorium-232160-39120-3 10/16/2020 38.4 0.244 pCi/g

789UMR-TP02-0612-01 Uranium-233/234160-39120-3 9/24/2020 12.5 0.071.29 pCi/g

789UMR-TP02-0612-01 Uranium-235/236160-39120-3 9/24/2020 0.684 0.070.204 pCi/g

789UMR-TP02-0612-01 Uranium-238160-39120-3 9/24/2020 11.6 0.091.21 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP02-0612-01 Actinium 228160-39120-3 10/8/2020 53.6 0.835.62 pCi/g

789UMR-TP02-0612-01 Bismuth-212160-39120-3 10/8/2020 58.1 J 3.516.98 pCi/gJ

789UMR-TP02-0612-01 Bismuth-214160-39120-3 10/8/2020 22.5 0.532.48 pCi/g

789UMR-TP02-0612-01 Cesium-137160-39120-3 10/8/2020 -0.211 U 0.510.311 pCi/gU

789UMR-TP02-0612-01 Lead-212160-39120-3 10/8/2020 57.5 0.547.48 pCi/g

789UMR-TP02-0612-01 Lead-214160-39120-3 10/8/2020 24.2 0.722.61 pCi/g

789UMR-TP02-0612-01 Potassium-40160-39120-3 10/8/2020 12.2 2.463.32 pCi/g

789UMR-TP02-0612-01 Protactinium-234160-39120-3 10/8/2020 0.365 U 2.950.377 pCi/gU

789UMR-TP02-0612-01 Radium-224160-39120-3 10/8/2020 57.5 0.547.48 pCi/g

789UMR-TP02-0612-01 Radium-226160-39120-3 10/8/2020 22.5 0.532.48 pCi/g
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SDG: 160-39120-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP02-0612-01 Radium-228160-39120-3 10/8/2020 53.6 0.835.62 pCi/g

789UMR-TP02-0612-01 Thallium-208160-39120-3 10/8/2020 18 0.351.95 pCi/g

789UMR-TP02-0612-01 Thorium-234160-39120-3 10/8/2020 7.46 U 15.52.1 pCi/gU
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SDG: 160-39120-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP02-1218-01 Thorium160-39120-4 9/21/2020 73 4.4 mg/Kg3

789UMR-TP02-1218-01 U-233160-39120-4 9/22/2020 0.026 0.05 mg/Kg0.026

789UMR-TP02-1218-01 U-234160-39120-4 9/22/2020 0.026 0.05 mg/Kg0.026

789UMR-TP02-1218-01 U-235160-39120-4 9/22/2020 0.23 0.05 mg/Kg0.026

789UMR-TP02-1218-01 U-236160-39120-4 9/22/2020 0.026 0.05 mg/Kg0.026

789UMR-TP02-1218-01 U-238160-39120-4 9/22/2020 30 B 0.05 mg/Kg0.026

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP02-1218-01 Thorium-228160-39120-4 10/16/2020 57.9 0.395.74 pCi/g

789UMR-TP02-1218-01 Thorium-230160-39120-4 10/16/2020 15.9 J 0.242.08 pCi/gJ

789UMR-TP02-1218-01 Thorium-232160-39120-4 10/16/2020 56 0.265.56 pCi/g

789UMR-TP02-1218-01 Uranium-233/234160-39120-4 9/24/2020 13.6 0.051.37 pCi/g

789UMR-TP02-1218-01 Uranium-235/236160-39120-4 9/24/2020 0.692 0.080.201 pCi/g

789UMR-TP02-1218-01 Uranium-238160-39120-4 9/24/2020 13.5 0.061.36 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP02-1218-01 Actinium 228160-39120-4 10/8/2020 74.3 1.117.69 pCi/g

789UMR-TP02-1218-01 Bismuth-212160-39120-4 10/8/2020 82 J 6.0111.3 pCi/gJ

789UMR-TP02-1218-01 Bismuth-214160-39120-4 10/8/2020 26.9 0.852.99 pCi/g

789UMR-TP02-1218-01 Cesium-137160-39120-4 10/8/2020 -0.287 U 0.720.439 pCi/gU

789UMR-TP02-1218-01 Lead-212160-39120-4 10/8/2020 79 0.768.33 pCi/g

789UMR-TP02-1218-01 Lead-214160-39120-4 10/8/2020 28.5 0.803.04 pCi/g

789UMR-TP02-1218-01 Potassium-40160-39120-4 10/8/2020 14.2 3.234.2 pCi/g

789UMR-TP02-1218-01 Protactinium-234160-39120-4 10/8/2020 -0.802 U 4.62.79 pCi/gU

789UMR-TP02-1218-01 Radium-224160-39120-4 10/8/2020 79 0.768.33 pCi/g

789UMR-TP02-1218-01 Radium-226160-39120-4 10/8/2020 26.9 0.852.99 pCi/g
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SDG: 160-39120-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP02-1218-01 Radium-228160-39120-4 10/8/2020 74.3 1.117.69 pCi/g

789UMR-TP02-1218-01 Thallium-208160-39120-4 10/8/2020 27 0.562.88 pCi/g

789UMR-TP02-1218-01 Thorium-234160-39120-4 10/8/2020 7.99 U 20.72.86 pCi/gU
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SDG: 160-39120-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP02-1824-01 Thorium160-39120-5 9/21/2020 88 4.2 mg/Kg2.9

789UMR-TP02-1824-01 U-233160-39120-5 9/22/2020 0.025 0.05 mg/Kg0.025

789UMR-TP02-1824-01 U-234160-39120-5 9/22/2020 0.025 0.05 mg/Kg0.025

789UMR-TP02-1824-01 U-235160-39120-5 9/22/2020 0.13 0.05 mg/Kg0.025

789UMR-TP02-1824-01 U-236160-39120-5 9/22/2020 0.025 0.05 mg/Kg0.025

789UMR-TP02-1824-01 U-238160-39120-5 9/22/2020 17 B 0.05 mg/Kg0.025

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP02-1824-01 Thorium-228160-39120-5 10/14/2020 32.6 0.133.03 pCi/g

789UMR-TP02-1824-01 Thorium-230160-39120-5 10/14/2020 8.61 0.160.988 pCi/g

789UMR-TP02-1824-01 Thorium-232160-39120-5 10/14/2020 30.9 0.092.88 pCi/g

789UMR-TP02-1824-01 Uranium-233/234160-39120-5 9/24/2020 6.3 0.070.701 pCi/g

789UMR-TP02-1824-01 Uranium-235/236160-39120-5 9/24/2020 0.271 0.060.111 pCi/g

789UMR-TP02-1824-01 Uranium-238160-39120-5 9/24/2020 6.34 0.060.705 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP02-1824-01 Actinium 228160-39120-5 10/8/2020 38.9 0.964.2 pCi/g

789UMR-TP02-1824-01 Bismuth-212160-39120-5 10/8/2020 41.8 J 4.616.03 pCi/gJ

789UMR-TP02-1824-01 Bismuth-214160-39120-5 10/8/2020 14.2 0.661.66 pCi/g

789UMR-TP02-1824-01 Cesium-137160-39120-5 10/8/2020 1.78 0.410.461 pCi/g

789UMR-TP02-1824-01 Lead-212160-39120-5 10/8/2020 41.6 0.564.43 pCi/g

789UMR-TP02-1824-01 Lead-214160-39120-5 10/8/2020 16.2 0.741.9 pCi/g

789UMR-TP02-1824-01 Potassium-40160-39120-5 10/8/2020 15.9 3.064.15 pCi/g

789UMR-TP02-1824-01 Protactinium-234160-39120-5 10/8/2020 -0.561 U 3.051.84 pCi/gU

789UMR-TP02-1824-01 Radium-224160-39120-5 10/8/2020 41.6 0.564.43 pCi/g

789UMR-TP02-1824-01 Radium-226160-39120-5 10/8/2020 14.2 0.661.66 pCi/g
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SDG: 160-39120-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP02-1824-01 Radium-228160-39120-5 10/8/2020 38.9 0.964.2 pCi/g

789UMR-TP02-1824-01 Thallium-208160-39120-5 10/8/2020 14 0.461.59 pCi/g

789UMR-TP02-1824-01 Thorium-234160-39120-5 10/8/2020 12 4.852.88 pCi/g
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SDG: 160-39120-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP02-2430-01 Thorium160-39120-6 9/21/2020 9.8 4.4 mg/Kg3

789UMR-TP02-2430-01 U-233160-39120-6 9/22/2020 0.026 0.05 mg/Kg0.026

789UMR-TP02-2430-01 U-234160-39120-6 9/22/2020 0.026 0.05 mg/Kg0.026

789UMR-TP02-2430-01 U-235160-39120-6 9/22/2020 0.026 0.05 mg/Kg0.026

789UMR-TP02-2430-01 U-236160-39120-6 9/22/2020 0.026 0.05 mg/Kg0.026

789UMR-TP02-2430-01 U-238160-39120-6 9/22/2020 2.2 B 0.05 mg/Kg0.026

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP02-2430-01 Thorium-228160-39120-6 10/14/2020 1.47 0.120.286 pCi/g

789UMR-TP02-2430-01 Thorium-230160-39120-6 10/14/2020 0.915 J 0.140.231 pCi/gJ

789UMR-TP02-2430-01 Thorium-232160-39120-6 10/14/2020 1.19 0.070.247 pCi/g

789UMR-TP02-2430-01 Uranium-233/234160-39120-6 9/24/2020 0.629 0.060.153 pCi/g

789UMR-TP02-2430-01 Uranium-235/236160-39120-6 9/24/2020 0.0766 0.070.0606 pCi/g

789UMR-TP02-2430-01 Uranium-238160-39120-6 9/24/2020 0.672 0.050.158 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP02-2430-01 Actinium 228160-39120-6 10/8/2020 1.52 0.140.302 pCi/g

789UMR-TP02-2430-01 Bismuth-212160-39120-6 10/8/2020 0.813 U UJ 2.491.48 pCi/gUJ

789UMR-TP02-2430-01 Bismuth-214160-39120-6 10/8/2020 1.12 0.260.345 pCi/g

789UMR-TP02-2430-01 Cesium-137160-39120-6 10/8/2020 -0.0358 U 0.230.137 pCi/gU

789UMR-TP02-2430-01 Lead-212160-39120-6 10/8/2020 1.52 0.160.28 pCi/g

789UMR-TP02-2430-01 Lead-214160-39120-6 10/8/2020 1.14 0.230.233 pCi/g

789UMR-TP02-2430-01 Potassium-40160-39120-6 10/8/2020 14.6 1.852.99 pCi/g

789UMR-TP02-2430-01 Protactinium-234160-39120-6 10/8/2020 0.137 U 0.660.394 pCi/gU

789UMR-TP02-2430-01 Radium-224160-39120-6 10/8/2020 1.52 0.160.28 pCi/g

789UMR-TP02-2430-01 Radium-226160-39120-6 10/8/2020 1.12 0.260.345 pCi/g
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SDG: 160-39120-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP02-2430-01 Radium-228160-39120-6 10/8/2020 1.52 0.140.302 pCi/g

789UMR-TP02-2430-01 Thallium-208160-39120-6 10/8/2020 0.537 0.090.136 pCi/g

789UMR-TP02-2430-01 Thorium-234160-39120-6 10/8/2020 -0.0384 U 3.910.091 pCi/gU
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SDG: 160-39120-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP03-0015-01 Thorium160-39120-7 9/21/2020 33 4.7 mg/Kg3.2

789UMR-TP03-0015-01 U-233160-39120-7 9/22/2020 0.028 0.05 mg/Kg0.028

789UMR-TP03-0015-01 U-234160-39120-7 9/22/2020 0.028 0.05 mg/Kg0.028

789UMR-TP03-0015-01 U-235160-39120-7 9/22/2020 0.1 0.05 mg/Kg0.028

789UMR-TP03-0015-01 U-236160-39120-7 9/22/2020 0.028 0.05 mg/Kg0.028

789UMR-TP03-0015-01 U-238160-39120-7 9/22/2020 13 B 0.05 mg/Kg0.028

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP03-0015-01 Thorium-228160-39120-7 10/16/2020 55.8 0.415.59 pCi/g

789UMR-TP03-0015-01 Thorium-230160-39120-7 10/16/2020 11.7 0.231.71 pCi/g

789UMR-TP03-0015-01 Thorium-232160-39120-7 10/16/2020 55.6 0.25.57 pCi/g

789UMR-TP03-0015-01 Uranium-233/234160-39120-7 9/24/2020 9.59 0.081.02 pCi/g

789UMR-TP03-0015-01 Uranium-235/236160-39120-7 9/24/2020 0.366 0.090.143 pCi/g

789UMR-TP03-0015-01 Uranium-238160-39120-7 9/24/2020 10 0.071.06 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP03-0015-01 Actinium 228160-39120-7 10/8/2020 73 1.257.67 pCi/g

789UMR-TP03-0015-01 Bismuth-212160-39120-7 10/8/2020 82 J 6.6312 pCi/gJ

789UMR-TP03-0015-01 Bismuth-214160-39120-7 10/8/2020 17.5 12.22 pCi/g

789UMR-TP03-0015-01 Cesium-137160-39120-7 10/8/2020 -0.327 U 0.830.506 pCi/gU

789UMR-TP03-0015-01 Lead-212160-39120-7 10/8/2020 81.2 0.818.59 pCi/g

789UMR-TP03-0015-01 Lead-214160-39120-7 10/8/2020 17.3 1.052.09 pCi/g

789UMR-TP03-0015-01 Potassium-40160-39120-7 10/8/2020 27.7 3.075.43 pCi/g

789UMR-TP03-0015-01 Protactinium-234160-39120-7 10/8/2020 0.231 U 4.750.398 pCi/gU

789UMR-TP03-0015-01 Radium-224160-39120-7 10/8/2020 81.2 0.818.59 pCi/g

789UMR-TP03-0015-01 Radium-226160-39120-7 10/8/2020 17.5 G 12.22 pCi/g
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SDG: 160-39120-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP03-0015-01 Radium-228160-39120-7 10/8/2020 73 1.257.67 pCi/g

789UMR-TP03-0015-01 Thallium-208160-39120-7 10/8/2020 26.2 0.582.83 pCi/g

789UMR-TP03-0015-01 Thorium-234160-39120-7 10/8/2020 9.43 U 27.73.66 pCi/gU
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SDG: 160-39120-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP03-0026-01 Thorium160-39120-8 9/21/2020 25 4.8 mg/Kg3.2

789UMR-TP03-0026-01 U-233160-39120-8 9/22/2020 0.029 0.05 mg/Kg0.029

789UMR-TP03-0026-01 U-234160-39120-8 9/22/2020 0.029 0.05 mg/Kg0.029

789UMR-TP03-0026-01 U-235160-39120-8 9/22/2020 0.17 0.05 mg/Kg0.029

789UMR-TP03-0026-01 U-236160-39120-8 9/22/2020 0.029 0.05 mg/Kg0.029

789UMR-TP03-0026-01 U-238160-39120-8 9/22/2020 23 B 0.05 mg/Kg0.029

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP03-0026-01 Thorium-228160-39120-8 10/16/2020 130 0.7912.7 pCi/g

789UMR-TP03-0026-01 Thorium-230160-39120-8 10/16/2020 20.7 0.463.14 pCi/g

789UMR-TP03-0026-01 Thorium-232160-39120-8 10/16/2020 127 0.3912.4 pCi/g

789UMR-TP03-0026-01 Uranium-233/234160-39120-8 9/24/2020 17.1 0.101.72 pCi/g

789UMR-TP03-0026-01 Uranium-235/236160-39120-8 9/24/2020 0.773 0.090.235 pCi/g

789UMR-TP03-0026-01 Uranium-238160-39120-8 9/24/2020 18 0.111.79 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP03-0026-01 Actinium 228160-39120-8 10/8/2020 116 1.712.2 pCi/g

789UMR-TP03-0026-01 Bismuth-212160-39120-8 10/8/2020 122 J 9.0716.8 pCi/gJ

789UMR-TP03-0026-01 Bismuth-214160-39120-8 10/8/2020 28.8 1.413.53 pCi/g

789UMR-TP03-0026-01 Cesium-137160-39120-8 10/8/2020 1.61 0.710.648 pCi/g

789UMR-TP03-0026-01 Lead-212160-39120-8 10/8/2020 133 1.0117.3 pCi/g

789UMR-TP03-0026-01 Lead-214160-39120-8 10/8/2020 28.1 1.253.21 pCi/g

789UMR-TP03-0026-01 Potassium-40160-39120-8 10/8/2020 7.36 U 8.057.74 pCi/gU

789UMR-TP03-0026-01 Protactinium-234160-39120-8 10/8/2020 0.13 U 4.620.681 pCi/gU

789UMR-TP03-0026-01 Radium-224160-39120-8 10/8/2020 133 1.0117.3 pCi/g

789UMR-TP03-0026-01 Radium-226160-39120-8 10/8/2020 28.8 G 1.413.53 pCi/g

Page 29 of 32



SDG: 160-39120-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP03-0026-01 Radium-228160-39120-8 10/8/2020 116 1.712.2 pCi/g

789UMR-TP03-0026-01 Thallium-208160-39120-8 10/8/2020 43.7 0.754.73 pCi/g

789UMR-TP03-0026-01 Thorium-234160-39120-8 10/8/2020 11.5 U 22.53.99 pCi/gU
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SDG: 160-39120-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP03-1526-01 Thorium160-39120-9 9/21/2020 36 4.6 mg/Kg3.1

789UMR-TP03-1526-01 U-233160-39120-9 9/22/2020 0.028 0.05 mg/Kg0.028

789UMR-TP03-1526-01 U-234160-39120-9 9/22/2020 0.028 0.05 mg/Kg0.028

789UMR-TP03-1526-01 U-235160-39120-9 9/22/2020 0.44 0.05 mg/Kg0.028

789UMR-TP03-1526-01 U-236160-39120-9 9/22/2020 0.028 0.05 mg/Kg0.028

789UMR-TP03-1526-01 U-238160-39120-9 9/22/2020 55 B 0.05 mg/Kg0.028

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP03-1526-01 Thorium-228160-39120-9 10/16/2020 197 G 3.2824.1 pCi/g

789UMR-TP03-1526-01 Thorium-230160-39120-9 10/16/2020 37 G 2.578.2 pCi/g

789UMR-TP03-1526-01 Thorium-232160-39120-9 10/16/2020 182 G 2.5622.7 pCi/g

789UMR-TP03-1526-01 Uranium-233/234160-39120-9 9/29/2020 53.1 J 0.074.69 pCi/gJ

789UMR-TP03-1526-01 Uranium-235/236160-39120-9 9/29/2020 2.99 J 0.030.458 pCi/gJ

789UMR-TP03-1526-01 Uranium-238160-39120-9 9/29/2020 54.3 J 0.064.79 pCi/gJ

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP03-1526-01 Actinium 228160-39120-9 10/8/2020 489 3.6349.8 pCi/g

789UMR-TP03-1526-01 Bismuth-212160-39120-9 10/8/2020 509 J 15.254.2 pCi/gJ

789UMR-TP03-1526-01 Bismuth-214160-39120-9 10/8/2020 95.9 2.210 pCi/g

789UMR-TP03-1526-01 Cesium-137160-39120-9 10/8/2020 -0.829 U 2.161.31 pCi/gU

789UMR-TP03-1526-01 Lead-212160-39120-9 10/8/2020 528 1.8655.2 pCi/g

789UMR-TP03-1526-01 Lead-214160-39120-9 10/8/2020 99 2.7710.5 pCi/g

789UMR-TP03-1526-01 Potassium-40160-39120-9 10/8/2020 7.29 U 1211.6 pCi/gU

789UMR-TP03-1526-01 Protactinium-234160-39120-9 10/8/2020 1.74 U 9.911.71 pCi/gU

789UMR-TP03-1526-01 Radium-224160-39120-9 10/8/2020 528 1.8655.2 pCi/g

789UMR-TP03-1526-01 Radium-226160-39120-9 10/8/2020 95.9 G 2.210 pCi/g
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SDG: 160-39120-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP03-1526-01 Radium-228160-39120-9 10/8/2020 489 3.6349.8 pCi/g

789UMR-TP03-1526-01 Thallium-208160-39120-9 10/8/2020 172 1.5617.6 pCi/g

789UMR-TP03-1526-01 Thorium-234160-39120-9 10/8/2020 28.6 U 49.26.76 pCi/gU
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LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Weston Solutions, Inc. November 20, 2020
1090 King Georges Post Road, Suite 201

Edison, NJ 08837
ATTN: Ms. Smita Sumbaly

S.Sumbaly@WestonSolutions.com

SUBJECT: 789 Upper Mountain Road Site, Data Validation

Dear Ms. Sumbaly,

Enclosed are the final validation reports for the fractions listed below. This SDG was received on
November 5, 2020. Attachment 1 is a summary of the samples that were reviewed for each analysis.

LDC Project #49606:

SDG # Fraction

460-39298-1 Isotopic Uranium & Thorium, Gamma Spectroscopy

The data validation was performed under Level IV guidelines. The analyses were validated using the
following documents as applicable to each method:

! Site-Specific UFP Quality Assurance Project Plan for 738 Upper Mountain Road Site,
Lewiston, Niagara County, New York, October 2019

! Multi Agency Radiological Laboratory Analytical Protocols, Manual, July 2004

! USEPA National Functional Guidelines for Inorganic Superfund Methods Data Review;
January 2017

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July
1992; update IIA, August 1993; update II, September 1994; update IIB, January 1995;
update III, December 1996; update IIIA, April 1998; IIIB, November 2004; update IV,
February 2007; update V, July 2014

Please feel free to contact us if you have any questions.

Sincerely,

Pei Geng
Pgeng@lab-data.com 
Project Manager/Senior Chemist
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Level IV    EDD LDC #49606 (Weston Solutions, Inc.- Edison, NJ / 789 Upper Mountain Road)   

LDC SDG#

DATE

REC'D

(3)

DATE

DUE

Isotopic

Uranium

(6020A)

Thorium

(6020A)

Gamma

Emmitting

(GA-01-R)

Isotopic

U

(A-01-R)

Isotopic

Th

(A-01-R)

  Matrix: Water/Soil W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A 160-39298-1 11/05/20 12/01/20 0 42 0 42 0 42 0 42 0 42

Total J/PG 0 42 0 42 0 42 0 42 0 42 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 210
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LDC Report# 49606A4a 
 

Laboratory Data Consultants, Inc. 
Data Validation Report 

 
Project/Site Name: 789 Upper Mountain Road Site 
 
LDC Report Date: November 20, 2020 
 
Parameters: Isotopic Uranium & Thorium 
 
Validation Level:   Level IV 
 
Laboratory: Eurofins 
 
Sample Delivery Group (SDG): 160-39298-1 
 

Sample Identification 
Laboratory Sample 

Identification Matrix 
Collection 

Date 

789UMR-TP05-0006-01 160-39298-1 Soil 08/26/20 

789UMR-TP05-0612-01 160-39298-2 Soil 08/26/20 

789UMR-TP05-1218-01 160-39298-3 Soil 08/26/20 

789UMR-TP05-1824-01 160-39298-4 Soil 08/26/20 

789UMR-TP05-1824-02 160-39298-5 Soil 08/26/20 

789UMR-TP05-2430-01 160-39298-6 Soil 08/26/20 

789UMR-TP05-3036-01 160-39298-7 Soil 08/26/20 

789UMR-TP05-3654-01 160-39298-8 Soil 08/26/20 

789UMR-TP06-0006-01 160-39298-9 Soil 08/26/20 

789UMR-TP06-0612-01 160-39298-10 Soil 08/26/20 

789UMR-TP06-1216-01 160-39298-11 Soil 08/26/20 

789UMR-TP07-0006-01 160-39298-12 Soil 08/25/20 

789UMR-TP07-0612-01 160-39298-13 Soil 08/25/20 

789UMR-TP07-1218-01 160-39298-14 Soil 08/25/20 

789UMR-TP07-1824-01 160-39298-15 Soil 08/25/20 

789UMR-TP07-2428-01 160-39298-16 Soil 08/25/20 

789UMR-TP08-0006-1 160-39298-17 Soil 08/25/20 

789UMR-TP08-0612-01 160-39298-18 Soil 08/25/20 

789UMR-TP08-1218-01 160-39298-19 Soil 08/25/20 

789UMR-TP08-1218-02 160-39298-20 Soil 08/25/20 

789UMR-TP08-1824-01 160-39298-21 Soil 08/25/20 

789UMR-TP08-3032-01 160-39298-22 Soil 08/25/20 

789UMR-TP09-0006-01 160-39298-23 Soil 08/25/20 

789UMR-TP09-0612-01 160-39298-24 Soil 08/25/20 

789UMR-TP09-1218-01 160-39298-25 Soil 08/25/20 

789UMR-TP09-1824-01 160-39298-26 Soil 08/25/20 
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Sample Identification 
Laboratory Sample 

Identification Matrix 
Collection 

Date 

789UMR-TP10-0006-01 160-39298-27 Soil 08/25/20 

789UMR-TP10-0612-01 160-39298-28 Soil 08/25/20 

789UMR-TP10-1218-01 160-39298-29 Soil 08/25/20 

789UMR-TP10-1824-01 160-39298-30 Soil 08/25/20 

789UMR-TP11-0006-01 160-39298-31 Soil 08/25/20 

789UMR-TP11-0612-01 160-39298-32 Soil 08/25/20 

789UMR-TP11-1218-01 160-39298-33 Soil 08/25/20 

789UMR-TP11-1824-01 160-39298-34 Soil 08/25/20 

789UMR-TP11-2430-01 160-39298-35 Soil 08/25/20 

789UMR-TP12-0002-01 160-39298-36 Soil 08/26/20 

789UMR-TP12-0204-01 160-39298-37 Soil 08/26/20 

789UMR-TP12-0406-01 160-39298-38 Soil 08/26/20 

789UMR-TP13-0006-01 160-39298-39 Soil 08/26/20 

789UMR-TP13-0612-01 160-39298-40 Soil 08/26/20 

789UMR-TP13-1218-01 160-39298-41 Soil 08/26/20 

789UMR-TP13-1824-01 160-39298-42 Soil 08/26/20 

789UMR-TP05-1824-01MS 160-39298-4MS Soil 08/26/20 

789UMR-TP05-1824-01MSD 160-39298-4MSD Soil 08/26/20 

789UMR-TP08-1218-01MS 160-39298-19MS Soil 08/25/20 

789UMR-TP08-1218-01MSD 160-39298-19MSD Soil 08/25/20 

789UMR-TP11-1218-01MS 160-39298-33MS Soil 08/25/20 

789UMR-TP11-1218-01MSD 160-39298-33MSD Soil 08/25/20 
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Introduction 
 
This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Site-Specific UFP Quality Assurance Project Plan for 789 Upper 
Mountain Road Site Road Site, Lewiston, Niagara County, New York (October 2019), 
the Multi Agency Radiological Laboratory Analytical Protocols (MARLAP) Manual (July 
2004), and a modified outline of the USEPA National Functional Guidelines (NFG) for 
Inorganic Superfund Methods Data Review (January 2017). Where specific guidance 
was not available, the data has been evaluated in a conservative manner consistent 
with industry standards using professional experience. 
 
The analyses were performed by the following method: 
 
Isotopic Uranium and Thorium by Environmental Protection Agency (EPA) SW 846 
Method 6020A 
  
All sample results were subjected to Level IV evaluation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
 
The following are definitions of the data qualifiers utilized during data validation: 
 
J (Estimated): The compound or analyte was analyzed for and positively identified 

by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation. 

 
U (Non-detected): The compound or analyte was analyzed for and positively 

identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

 
UJ (Non-detected estimated): The compound or analyte was reported as not 

detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

 
R (Rejected): The sample results were rejected due to gross non-conformances 

discovered during data validation. Data qualified as rejected is not usable. 
 
NA (Not Applicable): The non-conformance discovered during data validation 

demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

 
A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 
 
All samples were received in good condition. 
 
All technical holding time requirements were met. 
 
II. ICPMS Tune 
 
The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 
 
III. Instrument Calibration 
 
Initial and continuing calibrations were performed as required by the method. 
 
The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits with the following exceptions: 
 

 
 

Date 

 
Lab. 

Reference/ID 

 
 

Analyte 

 
 

%R (Limits) 

 
Associated 

Samples 

 
 

Flag 

 
 

A or P 

 
10/08/20 
 

 
CCV (15:57) 
 

 
Uranium-233 

 
113 (90-110) 

 
789UMR-TP10-0612-01 
789UMR-TP10-1218-01 
789UMR-TP10-1824-01 
789UMR-TP11-0006-01 
789UMR-TP11-0612-01 
 

 
NA 

 
- 

 
IV. ICP Interference Check Sample Analysis 
 
The frequency of interference check sample (ICS) analysis was met. All criteria were 
within QC limits. 
 
V. Laboratory Blanks 
 
Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks with the following exceptions: 
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Blank ID 

 
 

Analyte 

 
Maximum 

Concentration 

 
Associated 

Samples 

 
PB (prep blank) 
 

 
Uranium-238 
 

 
0.00485 mg/Kg 

 
789UMR-TP05-0006-01 
789UMR-TP05-0612-01 
789UMR-TP05-1218-01 
789UMR-TP05-1824-01 
789UMR-TP05-1824-02 
789UMR-TP05-2430-01 
789UMR-TP05-3036-01 
789UMR-TP05-3654-01 
789UMR-TP06-0006-01 
789UMR-TP06-0612-01 
789UMR-TP06-1216-01 
789UMR-TP07-0006-01 
789UMR-TP07-0612-01 
789UMR-TP07-1218-01 
789UMR-TP07-1824-01 
789UMR-TP07-2428-01 
789UMR-TP08-0006-1 
 

 
ICB/CCB 
 

 
Uranium-238 
 

 
0.036 ug/L 

 
789UMR-TP05-0006-01 
789UMR-TP05-0612-01 
789UMR-TP05-1218-01 
789UMR-TP05-1824-01 
 

 
ICB/CCB 
 

 
Uranium-238 
 

 
0.042 ug/L 

 
789UMR-TP05-1824-02 

 
PB (prep blank) 
 

 
Uranium-238 
 

 
0.00485 mg/Kg 

 
789UMR-TP08-0612-01 
789UMR-TP08-1218-01 
789UMR-TP08-1218-02 
789UMR-TP08-1824-01 
789UMR-TP08-3032-01 
789UMR-TP09-0006-01 
789UMR-TP09-0612-01 
789UMR-TP09-1218-01 
789UMR-TP09-1824-01 
789UMR-TP10-0006-01 
789UMR-TP10-0612-01 
789UMR-TP10-1218-01 
789UMR-TP10-1824-01 
789UMR-TP11-0006-01 
789UMR-TP11-0612-01 
 

 
ICB/CCB 
 

 
Uranium-238 
Uranium-235 
 

 
0.031 ug/L 
0.03 ug/L 

 
789UMR-TP08-0612-01 
789UMR-TP08-1218-01 
789UMR-TP08-1218-02 
789UMR-TP08-1824-01 
789UMR-TP08-3032-01 
789UMR-TP09-0006-01 
789UMR-TP09-0612-01 
789UMR-TP09-1218-01 
789UMR-TP09-1824-01 
789UMR-TP10-0006-01 
789UMR-TP10-0612-01 
789UMR-TP10-1218-01 
789UMR-TP10-1824-01 
789UMR-TP11-0006-01 
789UMR-TP11-0612-01 
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Blank ID 

 
 

Analyte 

 
Maximum 

Concentration 

 
Associated 

Samples 

 
PB (prep blank) 
 

 
Uranium-238 
Thorium 
 
 

 
0.0319 mg/Kg 
0.69 mg/Kg 

 
789UMR-TP11-1218-01 
789UMR-TP11-1824-01 
789UMR-TP11-2430-01 
789UMR-TP12-0002-01 
789UMR-TP12-0204-01 
789UMR-TP12-0406-01 
789UMR-TP13-0006-01 
789UMR-TP13-0612-01 
789UMR-TP13-1218-01 
789UMR-TP13-1824-01 
 

 
ICB/CCB 
 

 
Uranium-238 
Uranium-235 
 

 
0.044 ug/L 
0.04 ug/L 

 
789UMR-TP11-1218-01 
789UMR-TP11-1824-01 
789UMR-TP11-2430-01 
789UMR-TP12-0002-01 
789UMR-TP12-0204-01 
789UMR-TP12-0406-01 
789UMR-TP13-0006-01 
789UMR-TP13-0612-01 
789UMR-TP13-1218-01 
789UMR-TP13-1824-01 
 

 
Data qualification by the laboratory blanks was based on the maximum contaminant 
concentration in the laboratory blanks in the analysis of each analyte. The sample 
concentrations were either not detected or were significantly greater (>5X blank 
contaminants) than the concentrations found in the associated laboratory blanks with 
the following exceptions: 
 

 
 

Sample 

 
 

Analyte 

 
Reported 

Concentration 

 
Modified Final 
Concentration 

 
789UMR-TP08-0612-01 

 
Uranium-235 
 

 
0.026 mg/Kg 

 
0.030U mg/Kg 

 
789UMR-TP08-1218-01 

 
Uranium-235 
 

 
0.020 mg/Kg 

 
0.030U mg/Kg 

 
789UMR-TP08-1218-02 

 
Uranium-235 
 

 
0.020 mg/Kg 

 
0.028U mg/Kg 

 
789UMR-TP08-1824-01 

 
Uranium-235 
 

 
0.018 mg/Kg 

 
0.029U mg/Kg 

 
789UMR-TP09-0006-01 

 
Uranium-235 
 

 
0.016 mg/Kg 

 
0.028U mg/Kg 

 
789UMR-TP09-0612-01 

 
Uranium-235 
 

 
0.018 mg/Kg 

 
0.029U mg/Kg 

 
789UMR-TP09-1218-01 

 
Uranium-235 
 

 
0.021 mg/Kg 

 
0.029U mg/Kg 

 
789UMR-TP09-1824-01 

 
Uranium-235 
 

 
0.027 mg/Kg 

 
0.032U mg/Kg 

 
789UMR-TP10-0006-01 

 
Uranium-235 
 

 
0.023 mg/Kg 

 
0.032U mg/Kg 

 
789UMR-TP10-0612-01 

 
Uranium-235 
 

 
0.027 mg/Kg 

 
0.032U mg/Kg 
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Sample 

 
 

Analyte 

 
Reported 

Concentration 

 
Modified Final 
Concentration 

 
789UMR-TP10-1218-01 

 
Uranium-235 
 

 
0.019 mg/Kg 

 
0.030U mg/Kg 

 
789UMR-TP10-1824-01 

 
Uranium-235 
 

 
0.020 mg/Kg 

 
0.030U mg/Kg 

 
789UMR-TP12-0406-01 

 
Uranium-235 
 

 
0.019 mg/Kg 

 
0.029U mg/Kg 

 
VI. Field Blanks 
 
No field blanks were identified in this SDG. 
 
VII. Matrix Spike/Matrix Spike Duplicates 
 
Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 
 

 
Spike ID 

(Associated Samples) 

 
 

Analyte 

 
MS (%R) 
(Limits) 

 
MSD (%R) 

(Limits) 

 
 

Flag 

 
 

A or P 

 
789UMR-TP05-1824-01MS/MSD 
(789UMR-TP05-0006-01 
789UMR-TP05-0612-01 
789UMR-TP05-1218-01 
789UMR-TP05-1824-01 
789UMR-TP05-1824-02 
789UMR-TP05-2430-01 
789UMR-TP05-3036-01 
789UMR-TP05-3654-01 
789UMR-TP06-0006-01 
789UMR-TP06-0612-01 
789UMR-TP06-1216-01 
789UMR-TP07-0006-01 
789UMR-TP07-0612-01 
789UMR-TP07-1218-01 
789UMR-TP07-1824-01 
789UMR-TP07-2428-01 
789UMR-TP08-0006-1) 
 

 
Thorium 
 

 
49 (50-150) 

 
47 (50-150) 

 
J (all detects) 

 

 
A 

 
789UMR-TP05-1824-01MS/MSD 
(789UMR-TP05-0006-01 
789UMR-TP05-0612-01 
789UMR-TP05-1218-01 
789UMR-TP05-1824-01 
789UMR-TP05-1824-02 
789UMR-TP05-2430-01 
789UMR-TP05-3036-01 
789UMR-TP05-3654-01 
789UMR-TP06-0006-01 
789UMR-TP06-0612-01 
789UMR-TP06-1216-01 
789UMR-TP07-0006-01 
789UMR-TP07-0612-01 
789UMR-TP07-1218-01 
789UMR-TP07-1824-01 
789UMR-TP07-2428-01 
789UMR-TP08-0006-1) 
 

 
Uranium-235 

 
211 (75-125) 

 
221 (75-125) 

 
J (all detects) 

 

 
A 
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Spike ID 

(Associated Samples) 

 
 

Analyte 

 
MS (%R) 
(Limits) 

 
MSD (%R) 

(Limits) 

 
 

Flag 

 
 

A or P 

 
789UMR-TP11-1218-01MS/MSD 
(789UMR-TP11-1218-01 
789UMR-TP11-1824-01 
789UMR-TP11-2430-01 
789UMR-TP12-0002-01 
789UMR-TP12-0204-01 
789UMR-TP12-0406-01 
789UMR-TP13-0006-01 
789UMR-TP13-0612-01 
789UMR-TP13-1218-01 
789UMR-TP13-1824-01) 
 

 
Uranium-235 

 
132 (75-125) 

 
- 

 
J (all detects) 

 

 
A 

 
For 789UMR-TP05-1824-01MS/MSD, 789UMR-TP08-1218-01MS/MSD, and 789UMR-
TP11-1218-01MS/MSD, no data were qualified for uranium-238 percent recoveries 
(%R) outside the QC limits since the parent sample results were greater than 4X the 
spike concentration. 
 
Relative percent differences (RPD) were within QC limits with the following exceptions: 
 

 
Spike ID 

(Associated Samples) 

 
 

Analyte 

 
RPD 

(Limits) 

 
 

Flag 

 
 

A or P 

 
789UMR-TP11-1218-01MS/MSD 
(789UMR-TP11-1218-01 
789UMR-TP11-1824-01 
789UMR-TP11-2430-01 
789UMR-TP12-0002-01 
789UMR-TP12-0204-01 
789UMR-TP12-0406-01 
789UMR-TP13-0006-01 
789UMR-TP13-0612-01 
789UMR-TP13-1218-01 
789UMR-TP13-1824-01) 
 

 
Uranium-238 

 
36 (≤20) 

 
J (all detects) 

 
 

 
A 

 
VIII. Duplicate Sample Analysis 
 
The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 
 
IX. Serial Dilution 
 
Serial dilution analysis was performed on an associated project sample. Percent 
differences (%D) were within QC limits. 
 
X. Laboratory Control Samples 
 
Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 
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XI. Field Duplicates 
 
Samples 789UMR-TP05-1824-01 and 789UMR-TP05-1824-02 and samples 789UMR-
TP08-1218-01 and 789UMR-TP08-1218-02 were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 
 

 
 
 

Analyte 

 
Concentration (mg/Kg) 

 
 
 

RPD (Limits) 
 

789UMR-TP05-1824-01 
 

789UMR-TP05-1824-02 

 
Thorium 
 

 
41 

 
45 

 
9 (≤30) 

 
Uranium-235 
 

 
0.60 

 
0.69 

 
14 (≤30) 

 
Uranium-238 
 

 
79 

 
92 

 
15 (≤30) 

 

 
 
 

Analyte 

 
Concentration (mg/Kg) 

 
 
 

RPD (Limits) 
 

789UMR-TP08-1218-01 
 

789UMR-TP08-1218-02 

 
Thorium 
 

 
6.8 

 
5.6 

 
19 (≤30) 

 
Uranium-235 
 

 
0.020 

 
0.020 

 
0 (≤30) 

 
Uranium-238 
 

 
2.6 

 
2.8 

 
7 (≤30) 

 
XII. Internal Standards (ICP-MS) 
 
All internal standard percent recoveries (%R) were within QC limits. 
 
XIII. Sample Result Verification 
 
All sample result verifications were acceptable. 
 
XIV. Overall Assessment of Data 
 
The analysis was conducted within all specifications of the method. No results rejected in 
this SDG. 
 
Due to MS/MSD %R and RPD, data were qualified as estimated in twenty-seven 
samples. 
 
Due to laboratory blank contamination, data were qualified as not detected in thirteen 
samples. 
 
The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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789 Upper Mountain Road Site 
Isotopic Uranium & Thorium - Data Qualification Summary - SDG 160-39298-1 
 

 
 

Sample 

 
 

Analyte 

 
 

Flag 

 
 

A or P 

 
 

Reason 

 
789UMR-TP05-0006-01 
789UMR-TP05-0612-01 
789UMR-TP05-1218-01 
789UMR-TP05-1824-01 
789UMR-TP05-1824-02 
789UMR-TP05-2430-01 
789UMR-TP05-3036-01 
789UMR-TP05-3654-01 
789UMR-TP06-0006-01 
789UMR-TP06-0612-01 
789UMR-TP06-1216-01 
789UMR-TP07-0006-01 
789UMR-TP07-0612-01 
789UMR-TP07-1218-01 
789UMR-TP07-1824-01 
789UMR-TP07-2428-01 
789UMR-TP08-0006-1 
 

 
Thorium 
Uranium-235 

 
J (all detects) 
J (all detects) 

 

 
A 

 
Matrix spike/Matrix spike 
duplicate (%R) 
 

 
789UMR-TP11-1218-01 
789UMR-TP11-1824-01 
789UMR-TP11-2430-01 
789UMR-TP12-0002-01 
789UMR-TP12-0204-01 
789UMR-TP12-0406-01 
789UMR-TP13-0006-01 
789UMR-TP13-0612-01 
789UMR-TP13-1218-01 
789UMR-TP13-1824-01 
 

 
Uranium-235 

 
J (all detects) 

 

 
A 

 
Matrix spike/Matrix spike 
duplicate (%R) 
 

 
789UMR-TP11-1218-01 
789UMR-TP11-1824-01 
789UMR-TP11-2430-01 
789UMR-TP12-0002-01 
789UMR-TP12-0204-01 
789UMR-TP12-0406-01 
789UMR-TP13-0006-01 
789UMR-TP13-0612-01 
789UMR-TP13-1218-01 
789UMR-TP13-1824-01 
 

 
Uranium-238 

 
J (all detects) 

 
 

 
A 

 
Matrix spike/Matrix spike 
duplicate (RPD) 
 

 
789 Upper Mountain Road Site 
Isotopic Uranium & Thorium - Laboratory Blank Data Qualification Summary - 
SDG 160-39298-1 
 

 
 

Sample 

 
 

Analyte 

 
Modified Final 
Concentration 

 
 

A or P 

 
789UMR-TP08-0612-01 

 
Uranium-235 
 

 
0.030U mg/Kg 

 
A 

 
789UMR-TP08-1218-01 

 
Uranium-235 
 

 
0.030U mg/Kg 

 
A 

 
789UMR-TP08-1218-02 

 
Uranium-235 
 

 
0.028U mg/Kg 

 
A 
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Sample 

 
 

Analyte 

 
Modified Final 
Concentration 

 
 

A or P 

 
789UMR-TP08-1824-01 

 
Uranium-235 
 

 
0.029U mg/Kg 

 
A 

 
789UMR-TP09-0006-01 

 
Uranium-235 
 

 
0.028U mg/Kg 

 
A 

 
789UMR-TP09-0612-01 

 
Uranium-235 
 

 
0.029U mg/Kg 

 
A 

 
789UMR-TP09-1218-01 

 
Uranium-235 
 

 
0.029U mg/Kg 

 
A 

 
789UMR-TP09-1824-01 

 
Uranium-235 
 

 
0.032U mg/Kg 

 
A 

 
789UMR-TP10-0006-01 

 
Uranium-235 
 

 
0.032U mg/Kg 

 
A 

 
789UMR-TP10-0612-01 

 
Uranium-235 
 

 
0.032U mg/Kg 

 
A 

 
789UMR-TP10-1218-01 

 
Uranium-235 
 

 
0.030U mg/Kg 

 
A 

 
789UMR-TP10-1824-01 

 
Uranium-235 
 

 
0.030U mg/Kg 

 
A 

 
789UMR-TP12-0406-01 

 
Uranium-235 
 

 
0.029U mg/Kg 

 
A 

 
789 Upper Mountain Road Site 
Isotopic Uranium & Thorium - Field Blank Data Qualification Summary - SDG 160-
39298-1 
 

No Sample Data Qualified in this SDG 
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The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

)(1\/ 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

I llalidatioc A[ea I I Com meets 

Sample receipt/Technical holding times A-A 
ICP/MS Tune ;A 

Instrument Calibration hw' 
ICP Interference Check Sample (ICS) Analysis f 

Laboratory Blanks sw 
Field Blanks N 
Matrix Spike/Matrix Spike Duplicates 1cSW 
Duplicate sample analysis I\/ 
Serial Dilution A 
Laboratory control samples rr· L(_ ') ~ 

""' 
Field Duplicates 

Internal Standard (ICP-MSj_ 

Sample Result Verification 

()u,.r!::\11 1\ nf n!:\t!:\ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

789UMR-TP05-0006-01 

789UMR-TP05-0612-01 

789UMR-TP05-1218-01 

789UMR-TP05-1824-01 

789UMR-TP05-1824-02 

789UM R-TP05-2430-0 1 

789UMR-TP05-3036-01 

789UMR-TP05-3654-01 

789UM R-TP06-0006-0 1 

789UMR-TP06-0612-01 

789UMR-TP06-1216-01 

789UMR-TP07 -0006-01 

789UMR-TP07 -0612-01 

789UMR-TP07-1218-01 

789UMR-TP07-1824-01 

sw cY 
A 

,., 

B 
1.-1 

ND = No compounds detected 
R = Rinsate 
FB =Field blank 

L:\Weston Solutions\Upper Mountain\49606A4aW.wpd 1 

') j _(_ ~_t?,Ol 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

160-39298-1 

160-39298-2 

160-39298-3 

160-39298-4 

160-39298-5 

160-39298-6 

160-39298-7 

160-39298-8 

160-39298-9 

160-39298-1 0 

160-39298-11 

160-39298-12 

160-39298-13 

160-39298-14 

160-39298-15 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/25/20 

Soil 08/25/20 

Soil 08/25/20 

Soil 08/25/20 

I 



LDC #:_....:....:49:...:6~0:...:.6A:......:4....:....:a==----

SDG #:----=1~6-=-0--=3..:::..:92=9~8__.:-1~ 
Laboratory: Eurofins 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Metals (EPA SW 846 Method 6020A) 

16 789UMR-TP07 -2428-01 160-39298-16 

17 789UMR-TP08-0006-1 160-39298-17 

18 789UMR-TP08-0612-01 160-39298-18 

19 789UMR-TP08-1218-01 160-39298-19 

20 789UMR-TP08-1218-02 160-39298-20 

21 789UMR-TP08-1824-01 160-39298-21 

22 789UMR-TP08-3032-01 160-39298-22 

23 789UMR-TP09-0006-01 160-39298-23 

24 789UMR-TP09-0612-01 160-39298-24 

25 789UMR-TP09-1218-01 160-39298-25 

26 789UMR-TP09-1824-01 160-39298-26 

27 789UMR-TP1 0-0006-01 160-39298-27 

28 789UMR-TP1 0-0612-01 160-39298-28 

29 789UMR-TP1 0-1218-01 160-39298-29 

30 789UMR-TP1 0-1824-01 160-39298-30 

31 789UMR-TP11-0006-01 160-39298-31 

32 789UMR-TP11-0612-01 160-39298-32 

33 789UMR-TP11-1218-01 160-39298-33 

34 789UMR-TP11-1824-01 160-39298-34 

35 789UMR-TP11-2430-01 160-39298-35 

36 789UMR-TP12-0002-01 160-39298-36 

37 789UMR-TP12-0204-01 160-39298-37 

38 789UMR-TP12-0406-01 160-39298-38 

39 789UMR-TP13-0006-01 160-39298-39 

40 789UMR-TP13-0612-01 160-39298-40 

41 789UMR-TP13-1218-01 160-39298-41 

42 789UMR-TP13-1824-01 160-39298-42 

43 789UMR-TP05-1824-01 MS 160-39298-4MS 

44 789UMR-TP05-1824-01 MSD 160-39298-4MSD 

45 789UMR-TP08-1218-01 MS 160-39298-19MS 

46 789UMR-TP08-1218-01MSD 160-39298-19MSD 

47 789UMR-TP11-1218-01MS 160-39298-33MS 

48 789UMR-TP11-1218-01 MSD 160-39298-33MSD 

49 

50 

L:\Weston Solutions\Upper Mountain\49606A4aW.wpd 2 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date:\ /ft2/?Q 
Page:2ofk 

Reviewer:~~ 

2nd Reviewer:~ 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/26/20 

08/26/20 

08/26/20 

08/26/20 

08/26/20 

08/26/20 

08/26/20 

08/26/20 

08/26/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 



LDC #:49606A4a VALIDATION FINDINGS CHECKLIST 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Validation Area Yes No NA 

I. Technical holding times 

Were all technical holding times met? X 

Were all water samples preserved to a pH of <2. X 

II. ICP-MS Tune 

Were mass resolutions within 0.1 amu for all 

isotopes in the tuning solution? X 

Were %RSDs of isoptoes in the tuning solution 

~5%? X 

Ill. Calibration 

Were all instuments calibrated daily? X 

Were the proper standards used? X 

Were all initial and continuing calibration 

verifications within the 90-110% (80-120% for 

mercury) QC limits? X 

Were the low level standard checks within 70-

130%? X 

Were all initial calibration correlation coefficients 

within limits as specifed by the method? X 

IV. Blanks 

Was a method blank associated with every 

sample in this SDG? X 

Was there contamination in the method blanks? X 

Was there contamination in the initial and 

continuing calibration blanks? X 

V. Interference Check Sample 

Were the interference check samples performed 

daily? X 

Were the ABsolution recoveries within 80-

120%? X 

VI. Matrix Spike/Matrix Spike Duplicates/Laboratory Duplicates 

Were MS/MSD recoveries with the QC limits? (If 

the sample concentration exceeded the spike 

concentration by a factor of 4, no action was 

taken.) X 

Were the MS/MSD or laboratory duplicate 

relative percent differences (RPDs) within the QC 

limits? X 

VII. Laboratory Control Samples 

Was a LCS analyzed for each batch in the SDG? X 

Were the LCS recoveries and RPDs (if applicable) 

within QC limits? X 

Comments 

Page 1 of 2 

Reviewer:CR 



LDC #:49606A4a VALIDATION FINDINGS CHECKLIST 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Validation Area Yes No NA 

VIII. Internal Standards 

Were all percent recoveries within the 30-120% 

(60-125% for EPA Method 200.8) QC limits? X 

If the recoveries were outside the limits, was a 

reanalysis performed? X 

IX. Serial Dilution 

Were all percent differences <10%? X 

Was there evidence of negative interference? If 

yes, professional judgement will be used to 

qualify the data. X 

X. Sample Result Verification 

Were all reporting limits adjusted to reflect 

sample dilutions? X 

Were all soil samples dry weight corrected? X 

XI. Overall Assessment of Data 

Was the overall assessment of the data found to 

be acceptable? X 

XII. Field Duplicates 

Were field duplicates identifed in this SDG? X 

Were target analytes detected in the field 

duplicates? X 

XIII. Field Blanks 

Were field blanks identified in this SDG? X 

Were target analytes detected in the field 

blanks? X 

Comments 

Page 2 of 2 

Reviewer:CR 



LDC #: 49606A4a VALIDATION FINDINGS WORKSHEET 

Sample Specific Element Reference 

All elements are applicable to each sample as noted below. 

Sample ID Target Analyte List 

All Th, U-233, U-234, U-235, U-236, U-238 

QC: 43-48 Th, U-234, U-235, U-238 

Analysis Method 

ICP 

ICP-MS Th, U-233, U-234, U-235, U-236, U-238 

CVAA 

Page 1 of 1 

Reviewer:CR 



LDC #:49606A4a VALIDATION FINDINGS WORKSHEETS 

Calibration 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000} 

Page 1 of 1 

Reviewer:CR 

All initial calibration verifications {ICVs) and continuing calibration verifications (CCVs) were performed at the required frequency and were within 

the acceptance limits with the following exceptions: 

%R 

Date Time Calibration ID Analyte %R Limits Associated Samples Qualification Det/ND 

10/8/2020 15:57 CCV U-233 113 90-110 28 to 32 Jdet/P ND 

Comments: 



LDC #: 49606A4a VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

METHOD: Trace Metals (EPA SW 846 Methods 60101602017000) 

Soil preparation factor applied (if applicable): 

Sample Concentration, unless otherwise noted:mgiKg Associated Samples:1-17 

Maximum 

ICB/CCB 

(units) 

Sample Concentration, unless otherwise noted:mgiKg Associated Samples:1-4 

Maximum 

ICB/CCB 

(ug/L) 

Sample Concentration, unless otherwise noted:mgiKg Associated Samples:5 

Maximum 

ICB/CCB 
Action 

(ug/L) 
Level 

No quais 

Sample Concentration, unless otherwise noted:mgiKg Associated Samples:18-32 

Sample Identification 

Maximum 

Analyte 
PB 

ICB/CCB 
Action 

(mg/Kg) Level 
(ug/L) 18 19 20 21 23 24 25 26 

U-238 0.00485 0.031 

o.o26 I 0.020 I 0.020 I 0.018 I 0.016 I 0.018 I 0.021 I 0.021 I 
U-235 0.03 0.030 0.030 0.028 0.029 0.028 0.029 0.029 0.032 

27 28 

o.023 I o.o27 I 
0.032 0.032 

29 

o.o19 I 
0.030 

Page 1 of 2 

Reviewer:CR 

30 

0.020 I 
0.030 



LDC #: 49606A4a VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

Sample Concentration, unless otherwise noted:mg/Kg Associated Samples:33-42 

Sample Identification 

Maximum 

Analyte 
PB 

ICB/CCB 
Action 

(mg/Kg) Level 
(ug/L) 38 

U-238 0.0319 0.044 0.319 

Th 0.69 6.9 

o.019 I 
U-235 0.04 0.029 

L__._.- -- L__ -·- -

Page 2 of 2 

Reviewer:CR 



LDC #:49606A4a VALIDATION FINDINGS WORKSHEETS 

Matrix Spike/Matrix Spike Duplicates 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Page 1 of 1 

Reviewer:CR 

MS/MSD analysis was performed by the laboratory. All MS/MSD percent recoveries (%R) and relative percent differences (RPDs) were within the 

acceptable limits with the following exceptions: 

MS/MSD 

ID Matrix Analyte MS%R MSD%R %R Limit RPD RPD Limit Associated Samples Qualification Det/ND 

43,44 s Th 49 47 50-150 1 to 17 J/UJ/A Det 

U-235 211 221 75-125 1 to 17 Jdet/A Det 

47,48 s U-235 132 75-125 33 to 42 Jdet/A Det 

U-238 36 20 33 to 42 J/UJ/A Det 

Comments: U-234 spiked below the RL. 43/44, 45/46, 47/48: U-238 >4x 



LDC #: 49606A4a 

Method: Metals 

Analyte 

Thorium 

Uranium-235 

Uranium-238 

Analyte 

Thorium 

Uranium-235 

Uranium-238 

4 

41 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Concentration (mg/Kg) 

5 

45 

0.60 0.69 

79 92 

Concentration (mg/Kg) 

19 20 

6.8 5.6 

0.020 0.020 

2.6 2.8 

V:\Christina\Excel WS\Weston- Upper Mountain\49606A4a 

RPD 

(S 30) 

9 

14 

15 

RPD 

(S 30) 

19 

0 

7 

Page 1 of 1 

Reviewer:CR 



LDC #:49606A4a VALIDATION FINDINGS CHECKLIST 

Calibration Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

An intial calibration verification (ICV), continuing calibration verification (CCV), low level calibration check (LLCC), and interference check 

sample (ICSAB) percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R = (Found/True) x 100 Found= concentration of each analyte measured in the analysis 

True= concentration of each analyte in the source 

Page 1 of 1 

Reviewer:CR 

Standard ID Type of Analysis Element Found (ug/L) True (ug/L) Recalcuated %R Reported %R Acceptable (Y /N) I 

ICV ICP-MS U-233 0.11 0.107 103 103 y I 

CCV ICP-MS U-236 0.26 0.254 102 102 y 
I 

LLCC ICP-MS Th 2.04 2 102 102 y 

ICSAB ICP-MS U-238 5.32 5.03 106 106 y 
-··· ------

ICP-MS Tune QC Parameter Mass Actual Required 

9/30/2020 Mass Axis 205 205 ± 0.1 amu 

9/30/2020 %RSD 205 1.82 s;5% 



LDC #:49606A4a VALIDATION FINDINGS CHECKLIST 

Quality Control Sample Recalculations 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Page 1 of 1 

Reviewer:CR 

Percent recoveries (%R) for the laboratory control sample (LCS), matrix spike (MSt and post digestion spike (PDS) were recalculated using the 

following formula: 

%R = (Found/True) x 100 

Found =concentration of each analyte measured in the analysis. For the MS calculation, Found= SSR (Spiked Sample Result) - SR (Sample 

Result) 

True= concentration of each analyte in the source 

The sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = (Absolute value(S-D)x 200) I (S+D) 

S = Original sample concentration 

D = Duplicate sample concentration 

The serial dilution percent difference (%D) was recalculated using the following formula. 

%D = (Absolute value (I - SDR)) x 100 I (I) 
I = Initial sample result 

SDR =Serial dilution result (with a 5x dilution applied) 

Recalcuated 

Sample ID Type of Analysis Element Found/S/1 True/D/SDR %R/RPD/%D 

LCS LCS Th 99.4 96.5 

43 MS U-235 1 0.472 

43 Duplicate U-238 82.1 87.6 

4 Serial dilution U-238 79 78.6 

103 

212 

6 

0.5 

Reported 

%R/RPD/%D Acceptable (Y /N) 

103 y 

211 y 

6Y 

0.03 y 

j 

I 



LDC #:49606A4a VALIDATION FINDINGS CHECKLIST 

Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000) 

Analytes were recalculated and verified using the following equation: 

Concentration = (Result from raw data x Final volume x Dilution factor) I (Percent solids x Initial weight) 

Final Volume Percent solids 

Sample ID Analyte Raw Data ( ug/L) Dilution Initial Weight (g) (mL) (%) 

1 Th 18.735 10 0.5321 50 88 

2 U-235 0.41636 10 0.5663 so 94.4 

3 U-238 67.12453 10 0.5729 so 94.1 

4Th 41.625 10 0.5258 so 97.7 

5 U-235 0.79916 10 0.5958 so 97.7 

6 U-238 75.58406 10 0.5333 so 97 

7Th 32.597 10 0.5371 so 98.1 

8 U-23S O.S2221 10 O.S193 so 9S.1 

9 U-238 3.113S 10 0.524 so 8S.6 

10 Th 10.204 10 O.SS66 so 91.4 

11 U-23S 0.0326 10 0.571 so 90.6 

12 U-238 4.67781 10 O.S093 so 87.7 

13 Th 1S.29 10 O.S4 so 91.8 

14 U-23S 0.02985 10 0.5913 so 92.6 

1S U-238 2.49487 10 O.SS8 so 91.7 

16 Th 8.081 10 O.SS13 so 92.3 

17 U-23S 0.01991 10 O.S223 so 91.2 

18 U-238 3.1S003 10 O.S374 so 92 

19 Th 6.758 10 O.S3S1 so 93 

20 U-23S 0.02098 10 O.S706 so 92.9 

21 U-238 2.5032 10 O.SS02 so 93.3 

22 Th 1S.96S 10 O.S9S3 so 92.6 

23 U-23S 0.01717 10 O.S97 so 89.5 

24 U-238 2.S629S 10 O.SSS9 so 92.6 

2S Th 6.676 10 O.SS41 so 92.8 

Reported 

Result (mg/Kg) 

20 

0.39 

62 

41 

0.69 

73 

31 

O.S3 

3.S 

10 

0.032 

S.2 

1S 

0.027 

2.4 

7.9 

0.021 

3.2 

6.8 

0.02 

2.4 

14 

0.016 

2.S 

6.S 
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Recalcuated 

Result Acceptable 

(mg/Kg) (Y/N) 

20 y 

0.39 y 

62 y 

41 y 

0.69 y 

73 y 

31 y 

O.S3 y 

3.S y 

10 y 

0.032 y 

S.2 y 

1S y 

0.027 y 

2.4 y 

7.9 y 

0.021 y 

3.2 y 

6.8 y 

0.02 y 

2.4 y 

14 y 

0.016 y 

2.S y 

6.S y 



LDC #:49606A4a 

26 U-23S 0.02613 

27 U-238 2.S3S71 

28 Th 6.1 

29 U-23S 0.01879 

30 U-238 2.69094 

31 Th 40.74 

32 U-23S 0.48316 

33 U-238 46.98689 

34 Th 22.846 

3S U-23S 0.24798 

36 U-238 7S.91346 

37 Th 21.466 

38 U-23S 0.01867 

39 U-238 16.0969 

40 U-23S 0.09838 

41 Th 19.871 

42 U-238 22.6232S 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

VALIDATION FINDINGS CHECKLIST 

Sample Calculation Verification 

O.S134 so 
O.S113 so 
O.S031 so 
O.S401 so 
O.S328 so 
O.S681 so 
O.S618 so 
O.S478 so 
O.S41S so 

O.S77 so 
O.S944 so 
O.S339 so 

O.S73 so 
O.SS43 so 
0.5943 so 
0.5123 so 
O.S443 so 

92.6 0.027 

90.S 2.7 

92.2 6.6 

93.3 0.019 

93.1 2.7 

91.6 39 

93.9 0.46 

94.2 46 

96.3 22 

93.2 0.23 

96 67 

88.6 23 

88.9 0.019 

92.5 16 

93.9 0.088 

96.2 20 

9S.6 22 

0.027 y 

2.7 y 

6.6 y 

0.019 y 

2.7 y 

39 y 

0.46 y 

46 y 

22 y 

0.23 y 

67 y 

23 y 

0.018 y 

16 y 

0.088 y 

20 y 

22 y 

Page 2 of 2 
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LDC Report# 49606A35 
 

 Laboratory Data Consultants, Inc. 
 Data Validation Report 
 
Project/Site Name: 789 Upper Mountain Road Site 
 
LDC Report Date: November 20, 2020 
 
Parameters: Gamma Spectroscopy 
 
Validation Level:   Level IV 
 
Laboratory: Eurofins 
 
Sample Delivery Group (SDG): 160-39298-1 
 

Sample Identification 
Laboratory Sample 

Identification Matrix 
Collection 

Date 

789UMR-TP05-0006-01 160-39298-1 Soil 08/26/20 

789UMR-TP05-0612-01 160-39298-2 Soil 08/26/20 

789UMR-TP05-1218-01 160-39298-3 Soil 08/26/20 

789UMR-TP05-1824-01 160-39298-4 Soil 08/26/20 

789UMR-TP05-1824-02 160-39298-5 Soil 08/26/20 

789UMR-TP05-2430-01 160-39298-6 Soil 08/26/20 

789UMR-TP05-3036-01 160-39298-7 Soil 08/26/20 

789UMR-TP05-3654-01 160-39298-8 Soil 08/26/20 

789UMR-TP06-0006-01 160-39298-9 Soil 08/26/20 

789UMR-TP06-0612-01 160-39298-10 Soil 08/26/20 

789UMR-TP06-1216-01 160-39298-11 Soil 08/26/20 

789UMR-TP07-0006-01 160-39298-12 Soil 08/25/20 

789UMR-TP07-0612-01 160-39298-13 Soil 08/25/20 

789UMR-TP07-1218-01 160-39298-14 Soil 08/25/20 

789UMR-TP07-1824-01 160-39298-15 Soil 08/25/20 

789UMR-TP07-2428-01 160-39298-16 Soil 08/25/20 

789UMR-TP08-0006-1 160-39298-17 Soil 08/25/20 

789UMR-TP08-0612-01 160-39298-18 Soil 08/25/20 

789UMR-TP08-1218-01 160-39298-19 Soil 08/25/20 

789UMR-TP08-1218-02 160-39298-20 Soil 08/25/20 

789UMR-TP08-1824-01 160-39298-21 Soil 08/25/20 

789UMR-TP08-3032-01 160-39298-22 Soil 08/25/20 

789UMR-TP09-0006-01 160-39298-23 Soil 08/25/20 

789UMR-TP09-0612-01 160-39298-24 Soil 08/25/20 

789UMR-TP09-1218-01 160-39298-25 Soil 08/25/20 

789UMR-TP09-1824-01 160-39298-26 Soil 08/25/20 
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Sample Identification 
Laboratory Sample 

Identification Matrix 
Collection 

Date 

789UMR-TP10-0006-01 160-39298-27 Soil 08/25/20 

789UMR-TP10-0612-01 160-39298-28 Soil 08/25/20 

789UMR-TP10-1218-01 160-39298-29 Soil 08/25/20 

789UMR-TP10-1824-01 160-39298-30 Soil 08/25/20 

789UMR-TP11-0006-01 160-39298-31 Soil 08/25/20 

789UMR-TP11-0612-01 160-39298-32 Soil 08/25/20 

789UMR-TP11-1218-01 160-39298-33 Soil 08/25/20 

789UMR-TP11-1824-01 160-39298-34 Soil 08/25/20 

789UMR-TP11-2430-01 160-39298-35 Soil 08/25/20 

789UMR-TP12-0002-01 160-39298-36 Soil 08/26/20 

789UMR-TP12-0204-01 160-39298-37 Soil 08/26/20 

789UMR-TP12-0406-01 160-39298-38 Soil 08/26/20 

789UMR-TP13-0006-01 160-39298-39 Soil 08/26/20 

789UMR-TP13-0612-01 160-39298-40 Soil 08/26/20 

789UMR-TP13-1218-01 160-39298-41 Soil 08/26/20 

789UMR-TP13-1824-01 160-39298-42 Soil 08/26/20 

789UMR-TP05-0006-01DUP 160-39298-1DUP Soil 08/26/20 

789UMR-TP08-1218-01DUP 160-39298-19DUP Soil 08/25/20 

789UMR-TP12-0204-01DUP 160-39298-37DUP Soil 08/26/20 
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Introduction 
 
This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Site-Specific UFP Quality Assurance Project Plan for 789 Upper 
Mountain Road Site Road Site, Lewiston, Niagara County, New York (October 2019), 
the Multi Agency Radiological Laboratory Analytical Protocols (MARLAP) Manual (July 
2004), and a modified outline of the USEPA National Functional Guidelines (NFG) for 
Inorganic Superfund Methods Data Review (January 2017). Where specific guidance 
was not available, the data has been evaluated in a conservative manner consistent 
with industry standards using professional experience. 
 
The analyses were performed by the following method: 
 
Gamma Spectroscopy by Method GA-01-R 
 
All sample results were subjected to Level IV data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
 
The following are definitions of the data qualifiers utilized during data validation: 
 
J (Estimated): The compound or analyte was analyzed for and positively identified 

by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation. 

 
U (Non-detected): The compound or analyte was analyzed for and positively 

identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

 
UJ (Non-detected estimated): The compound or analyte was reported as not 

detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

 
R (Rejected): The sample results were rejected due to gross non-conformances 

discovered during data validation. Data qualified as rejected is not usable. 
 
NA (Not Applicable): The non-conformance discovered during data validation 

demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

 
A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 
 
All samples were received in good condition. 
 
All technical holding time requirements were met. 
 
II. Initial Calibration 
 
All criteria for the initial calibration were met. 
 
Counting and detector efficiency were determined for each detector and each 
radionuclide. 
 
III. Continuing Calibration 
 
Continuing calibration and background determination were performed at the required 
frequencies. Results were within laboratory control limits. 
 
IV. Blanks 
 
Laboratory blanks were analyzed as required by the method. Blank results contained 
less than the minimum detectable concentrations (MDC) with the following exceptions: 
 

 
 

Blank ID 

 
 

Isotope 

 
 

Concentration 

 
Associated 

Samples 

 
PB (prep blank) 
 

 
Thallium-208 
 

 
0.04984 pCi/g 

 
789UMR-TP08-1218-01 
789UMR-TP08-1218-02 
789UMR-TP08-1824-01 
789UMR-TP08-3032-01 
789UMR-TP09-0006-01 
789UMR-TP09-0612-01 
789UMR-TP09-1218-01 
789UMR-TP09-1824-01 
789UMR-TP10-0006-01 
789UMR-TP10-0612-01 
789UMR-TP10-1218-01 
789UMR-TP10-1824-01 
789UMR-TP11-0006-01 
789UMR-TP11-0612-01 
789UMR-TP11-1218-01 
789UMR-TP11-1824-01 
789UMR-TP11-2430-01 
789UMR-TP12-0002-01 
 

 
Sample activities were compared to activities detected in the laboratory blanks. The 
sample activities were either not detected or were significantly greater (>5X blank 
activity) than the activities found in the associated laboratory blanks with the following 
exceptions: 
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Sample 

 
 

Isotope 

 
Reported 

Concentration 

 
Modified Final 
Concentration 

 
789UMR-TP09-0006-01 

 
Thallium-208 
 

 
0.490 pCi/g 

 
0.490U pCi/g 

 
789UMR-TP09-0612-01 

 
Thallium-208 
 

 
0.327 pCi/g 

 
0.327U pCi/g 

 
789UMR-TP09-1218-01 

 
Thallium-208 
 

 
0.254 pCi/g 

 
0.254U pCi/g 

 
V. Field Blanks 
 
No field blanks were identified in this SDG. 
 
VI. Matrix Spike/Matrix Spike Duplicates 
 
Matrix spike (MS) and matrix spike duplicates (MSD) analyses were not required by the 
method. 
 
VII. Duplicate Sample Analysis 
 
Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 
 

 
DUP ID 

(Associated Samples) 

 
 

Isotope 

 
DER 

(Limits) 

 
 

Flag 

 
 

A or P 

 
789UMR-TP05-0006-01DUP 
(789UMR-TP05-0006-01 
789UMR-TP05-0612-01 
789UMR-TP05-1218-01 
789UMR-TP05-1824-01 
789UMR-TP05-1824-02 
789UMR-TP05-2430-01 
789UMR-TP05-3036-01 
789UMR-TP05-3654-01 
789UMR-TP06-0006-01 
789UMR-TP06-0612-01 
789UMR-TP06-1216-01 
789UMR-TP07-0006-01 
789UMR-TP07-0612-01 
789UMR-TP07-1218-01 
789UMR-TP07-1824-01 
789UMR-TP07-2428-01 
789UMR-TP08-0006-1 
789UMR-TP08-0612-01) 
 

 
Thorium-234 
 

 
3.06 (≤3) 

 
UJ (all non-detects) 

 

 
A 

 
VIII. Laboratory Control Samples 
 
Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 
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IX. Field Duplicates 
 
Samples 789UMR-TP05-1824-01 and 789UMR-TP05-1824-02 and samples 789UMR-
TP08-1218-01 and 789UMR-TP08-1218-02 were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 
 

 
 
 

Isotope 

 
Activity (pCi/g) 

 
 
 

RPD 
 

789UMR-TP05-1824-01 
 

789UMR-TP05-1824-02 

 
Actinium-228 
 

492 492 0 

 
Bismuth-212 
 

486 489 1 

 
Bismuth-214 
 

102 103 1 

 
Lead-212 
 

462 466 1 

 
Lead-214 
 

105 105 0 

 
Radium-224 
 

462 466 1 

 
Radium-226 
 

102 103 1 

 
Radium-228 
 

492 492 0 

 
Thallium-208 
 

165 166 1 

 

 
 
 

Isotope 

 
Activity (pCi/g) 

 
 
 

RPD 
 

789UMR-TP08-1218-01 
 

789UMR-TP08-1218-02 

 
Actinium-228 
 

3.49 3.18 9 

 
Bismuth-212 
 

6.62 0.752U Not calculable 

 
Bismuth-214 
 

1.20 1.25 4 

 
Lead-212 
 

3.78 2.91 26 

 
Lead-214 
 

1.35 1.19 13 

 
Potassium-40 
 

15.0 16.2 8 

 
Radium-224 
 

3.78 2.91 26 

 
Radium-226 
 

1.20 1.25 4 
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Isotope 

 
Activity (pCi/g) 

 
 
 

RPD 
 

789UMR-TP08-1218-01 
 

789UMR-TP08-1218-02 

 
Radium-228 
 

3.49 3.18 9 

 
Thallium-208 
 

1.21 1.07 12 

 
X. Minimum Detectable Concentrations 
 
All minimum detectable concentrations (MDC) met reporting limits (RL) with the 
following exceptions: 
 

 
 

Sample 

 
 

Isotope 

 
 

MDC 

 
 

RL 

 
789UMR-TP05-0612-01 

 
Radium-226 
 

 
1.16 pCi/g 

 
1.00 pCi/g 

 
789UMR-TP05-1218-01 

 
Radium-226 
 

 
1.03 pCi/g 

 
1.00 pCi/g 

 
789UMR-TP05-1824-01 

 
Radium-226 
 

 
1.25 pCi/g 

 
1.00 pCi/g 

 
789UMR-TP05-1824-02 

 
Radium-226 
 

 
1.70 pCi/g 

 
1.00 pCi/g 

 
789UMR-TP05-2430-01 

 
Radium-226 
 

 
1.70 pCi/g 

 
1.00 pCi/g 

 
789UMR-TP05-3036-01 

 
Radium-226 
 

 
1.51 pCi/g 

 
1.00 pCi/g 

 
789UMR-TP05-3654-01 

 
Radium-226 
 

 
1.08 pCi/g 

 
1.00 pCi/g 

 
789UMR-TP11-0006-01 

 
Radium-226 
 

 
1.25 pCi/g 

 
1.00 pCi/g 

 
789UMR-TP11-0612-01 

 
Radium-226 
 

 
1.14 pCi/g 

 
1.00 pCi/g 

 
789UMR-TP11-1218-01 

 
Radium-226 
 

 
1.50 pCi/g 

 
1.00 pCi/g 

 
789UMR-TP11-1824-01 

 
Radium-226 
 

 
1.12 pCi/g 

 
1.00 pCi/g 

 
789UMR-TP12-0002-01 

 
Radium-226 
 

 
1.84 pCi/g 

 
1.00 pCi/g 

 
The MDC was greater than the RL as listed above. 
 
XI. Sample Result Verification 
 
All sample result verifications were acceptable. 
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XII. Overall Assessment of Data 
 
The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 
 
Due to DUP DER, data were qualified as estimated in eighteen samples. 
 
Due to laboratory blank contamination, data were qualified as not detected in three 
samples. 
 
The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
 
 



 
L:\WESTON SOLUTIONS\UPPER MOUNTAIN\49606A35_WE4.DOC 

9 
 

789 Upper Mountain Road Site 
Gamma Spectroscopy - Data Qualification Summary - SDG 160-39298-1 
 

 
 

Sample 

 
 

Isotope 

 
 

Flag 

 
 

A or P 

 
 

Reason 

 
789UMR-TP05-0006-01 
789UMR-TP05-0612-01 
789UMR-TP05-1218-01 
789UMR-TP05-1824-01 
789UMR-TP05-1824-02 
789UMR-TP05-2430-01 
789UMR-TP05-3036-01 
789UMR-TP05-3654-01 
789UMR-TP06-0006-01 
789UMR-TP06-0612-01 
789UMR-TP06-1216-01 
789UMR-TP07-0006-01 
789UMR-TP07-0612-01 
789UMR-TP07-1218-01 
789UMR-TP07-1824-01 
789UMR-TP07-2428-01 
789UMR-TP08-0006-1 
789UMR-TP08-0612-01 
 

 
Thorium-234 
 

 
UJ (all non-detects) 

 

 
A 

 
Duplicate sample analysis 
(DER) 
 

 
789 Upper Mountain Road Site 
Gamma Spectroscopy - Laboratory Blank Data Qualification Summary - SDG 160-
39298-1 
 

 
 

Sample 

 
 

Isotope 

 
Modified Final 

Activity 

 
 

A or P 

 
789UMR-TP09-0006-01 

 
Thallium-208 
 

 
0.490U pCi/g 

 
A 

 
789UMR-TP09-0612-01 

 
Thallium-208 
 

 
0.327U pCi/g 

 
A 

 
789UMR-TP09-1218-01 

 
Thallium-208 
 

 
0.254U pCi/g 

 
A 

 
789 Upper Mountain Road Site 
Gamma Spectroscopy - Field Blank Data Qualification Summary - SDG 160-39298-
1 
 

 No Sample Data Qualified in this SDG 



LDC #:_4...;....;:9;..;:;.6=-06;;;.;;...A..:=~=-
SDG #:-----'1-=6=-0--=3..;;;....:92;;;;..;;;9-=8---'-1-
Laboratory: Eurofins 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: RaEiiblffi 228 & Other Gaillilla Emitte1s (Method GA-01-R) 

Date:~Zi) 
Page: ---L of.::::2:

Reviewer: a----
2nd Reviewer: ~ 

GCA~~~/ 
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

.L.. 

/\.. 

XI. 

XII. 

)(Ill 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

I ltalidaticc A[ea 

Sample receipt/Technical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicates 

Laborato_ry_ control samples 

Field duQiicates 

,... C--
ovo• '""'' 1~\..UVCIY 

Minimum detectable activity (Moil::_ 

Sample result verification 

()w::>r~ll nf rl~t~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

789UMR-TP05-0006-01 

789UMR-TP05-0612-01 

789UMR-TP05-1218-01 

789UMR-TP05-1824-01 

789UMR-TP05-1824-02 

789UMR-TP05-2430-01 

789UMR-TP05-3036-01 

789UMR-TP05-3654-01 

789UMR-TP06-0006-01 

789UMR-TP06-0612-01 

789UMR-TP06-1216-01 

789UMR-TP07-0006-01 

789UMR-TP07 -0612-01 

789UMR-TP07-1218-01 

789UMR-TP07 -1824-01 

789UMR-TP07-2428-01 

I I Com meets 

A-d 
A 
A 
~ 
-;v 

N r1o-\- ~~ rf..dl 
ow c 

A/_ LS) --...... "\. 

DW _[liS } l L9 JLo) - / 

<SLJ 
,;t 
;y-

NO = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

160-39298-1 

160-39298-2 

160-39298-3 

160-39298-4 

160-39298-5 

160-39298-6 

160-39298-7 

160-39298-8 

160-39298-9 

160-39298-1 0 

160-39298-11 

160-39298-12 

160-39298-13 

160-39298-14 

160-39298-15 

160-39298-16 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/25/20 

Soil 08/25/20 

Soil 08/25/20 

Soil 08/25/20 

Soil 08/25/20 
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LDC #:_....:..;49=-=6~0~6A::.....::..:29=a::..,___ 

SDG #:_____,:1~6=-0--=-39=2=9-=-8-_...:.1_ 
Laboratory: Eurofins 

VALIDATION COMPLETENESS WORKSHEET 

Level IV 

METHOD: Radium 226 & Other Gamma Emitters (Method GA-01-R) 

17 789UMR-TP08-0006-1 160-39298-17 

18 789UMR-TP08-0612-01 160-39298-18 

19 789UMR-TP08-1218-01 160-39298-19 

20 789UMR-TP08-1218-02 160-39298-20 

21 789UMR-TP08-1824-01 160-39298-21 

22 789UMR-TP08-3032-01 160-39298-22 

23 789UMR-TP09-0006-01 160-39298-23 

24 789UMR-TP09-0612-01 160-39298-24 

25 789UMR-TP09-1218-01 160-39298-25 

26 789UMR-TP09-1824-01 160-39298-26 

27 789UMR-TP1 0-0006-01 160-39298-27 

28 789UMR-TP1 0-0612-01 160-39298-28 

29 789UMR-TP10-1218-01 160-39298-29 

30 789UMR-TP1 0-1824-01 160-39298-30 

31 789UMR-TP11-0006-01 160-39298-31 

32 789UMR-TP11-0612-01 160-39298-32 

33 789UMR-TP11-1218-01 160-39298-33 

34 789UMR-TP11-1824-01 160-39298-34 

35 789UMR-TP11-2430-01 160-39298-35 

36 789UMR-TP12-0002-01 160-39298-36 

37 789UMR-TP12-0204-01 160-39298-37 

38 789UMR-TP12-0406-01 160-39298-38 

39 789UMR-TP13-0006-01 160-39298-39 

40 789UMR-TP13-0612-01 160-39298-40 

41 789UMR-TP13-1218-01 160-39298-41 

42 789UMR-TP13-1824-01 160-39298-42 

43 789UMR-TP05-0006-01 DUP 160-39298-1 DUP 

44 789UMR-TP08-1218-01 DUP 160-39298-19DU P 

45 789UMR-TP12-0204-01 DUP 160-39298-37DUP 

46 

47 

.dA 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date:~20 
Page~-:2-

Reviewer:~ 

2nd Reviewer:~ 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/26/20 

08/26/20 

08/26/20 

08/26/20 

08/26/20 

08/26/20 

08/26/20 

08/26/20 

08/25/20 

08/26/20 

Notes: ______________________________________________________________________________________ _ 
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LDC #:49606A35 VALIDATION FINDINGS CHECKLIST 

METHOD: Radiochemistry 

Validation Area Yes No NA 

I. Technical holding times 

Were all technical holding times were met? X 

II. Calibration 

Were all instuments and detectors calibrated as 

required? X 

Were NIST traceable standards used for all 

calibrations? X 

Was the check source identified by activity and 

radionuclide? X 

Were check sources including background counts 

analyzed at the required frequency and within 

laboratory control limits? X 

Ill. Blanks 

Was a method blank assoicated with every sample 

in this SDG? X 

Were any activities detected in the method blank 

greater than the minimum detectable 

concentration (MDC)? X 

IV. Matrix Spike/Matrix Spike Duplicates/Laboratory Duplicates 

Were MS/MSD recoveries with the QC limits? (If 

the sample concentration exceeded the spike 

concentration by a factor of 4, no action was 

taken.) X 

Were the MS/MSD or laboratory duplicate relative 

percent differences (RPDs) within the QC limits? X 

V. Chemical Recovery 

Were recoveries within QC limits (when 

applicable)? X 

VI. Laboratory Control Samples 

Was a LCS analyzed for each batch in the SDG? X 

Were the LCS recoveries and RPDs (if applicable) 

within QC limits? X 

VII. Sample Result Verification 

Were the MDCs less than the reporting limit (RL)? X 

VIII. Overall Assessment of Data 

Was the overall assessment of the data found to be 

acceptable? X 

IX. Field Duplicates 

Were field duplicates identifed in this SDG? X 

Were target analytes detected in the field X 

X. Field Blanks 

Were field blanks identified in this SDG? X 

Were target analytes detected in the field blanks? X 

Comments 

DUP only 

Page 1 of 1 

Reviewer:CR 



LDC #: 49606A35 

METHOD: Radiochemistry 

VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

Sample Concentration, unless otherwise noted: pCi/g Associated Samples:19-36 

Sample Identification 

PB Action 
Isotope 

(pCi/g) Level 23 24 25 

Tl-208 0.04984 0.4984 0.490 0.327 0.254 

I 

Page 1 of 1 

Reviewer:CR 



LDC #:49606A35 

METHOD: Radiochemistry 

VALIDATION FINDINGS WORKSHEETS 

Laboratory Duplicates 

Page 1 of 1 

Reviewer:CR 

Laboratory duplicate analysis was performed by the laboratory. All laboratory duplicates were with the relative percent difference (RPD) for 

samples >SX the reporting limits with the exceptions listed below. If samples were <SX the reproting limits, the relative error ration (RER) was 

used to evaluated with a limit of ~1. 

Duplicate ID Matrix Isotope RPD RPD Limit DER DER Limt Assocaited Samples Qualification Det/ND 

43 s Th-234 3.06 ~3 1 to 18 J/UJ/A ND 

Comments: 



LDC #: 49606A35 

METHOD: Radiochemistry 

Isotope 

Actinium-228 

Bismuth-212 

Bismuth-214 

Lead-212 

Lead-214 

Radium-224 

Radium-226 

Radium-228 

Thallium-208 

Isotope 

Actinium-228 

Bismuth-212 

Bismuth-214 

Lead-212 

Lead-214 

Potassium-40 

Radium-224 

Radium-226 

Radium-228 

Thallium-208 

4 

492 

486 

102 

462 

105 

462 

102 

492 

165 

19 

3.49 

6.62 

1.20 

3.78 

1.35 

15.0 

3.78 

1.20 

3.49 

1.21 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Concentration (pCi/g) 

5 

492 

489 

103 

466 

105 

466 

103 

492 

166 

Concentration (pCi/g) 

20 

3.18 

0.752U 

1.25 

2.91 

1.19 

16.2 

2.91 

1.25 

3.18 

1.07 

V:\Christina\Excel WS\Weston- Upper Mountain\49571A35 

RPD 

0 

1 

1 

1 

0 

1 

1 

0 

1 

RPD 

9 

NC 

4 

26 

13 

8 

26 

4 

9 

12 
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LDC #:49606A35 

METHOD: Radiochemsitry 

VALIDATION FINDINGS WORKSHEETS 

Minimal Detectable Concentration 

All requested minimal detectable concentrations (MDC) were met with the following exceptions. 

Sample ID Isotope QAPP RL (pCi/g) Laboratory MDC (pCi/g) Qualification 

2 Ra-226 1.00 1.16 Text 

3 Ra-226 1.00 1.03 Text 

4 Ra-226 1.00 1.25 Text 

5 Ra-226 1.00 1.70 Text 

6 Ra-226 1.00 1.70 Text 

7 Ra-226 1.00 1.51 Text 

8 Ra-226 1.00 1.08 Text 

31 Ra-226 1.00 1.25 Text 

32 Ra-226 1.00 1.14 Text 

33 Ra-226 1.00 1.50 Text 

34 Ra-226 1.00 1.12 Text 

36 Ra-226 1.00 1.84 Text 

Comments: 

I 

I 

I 

i 

I 
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LDC #:49606A35 

METHOD: Radiochemistry 

VALIDATION FINDINGS CHECKLIST 

Quality Control Sample Recalculations 

Percent recoveries (%R) for the laboratory control sample (LCS), matrix spike (MS), and chemical recovery were recalcuated using the 

following formula. 

%R = (Found/True) x 100 

Found =concentration of each analyte measured in the analysis. For the MS calculation, Found = SSR (Spiked Sample Result)- SR (Sample 

Result) 

True= concentraiton of each analyte in the source 

The sample and duplciate relative percent difference (RPD) was recalcuated using the following formula. 

RPD = (Absolute value(S-D)x 200) I (S+D) 

S =Original sample concentraiton 

D = Duplciate sample concentration 

In the case, where the laboratory the reported relative error ration (RER) instead of RPD for the laboratory duplicates, the following formula 

was used. 

RER = (Absolute value (S-D))/(SU + DU) 

S =Original sample concentraiton 

D = Duplciate sample concentration 

SU =Sample uncertainty 

DU = Duplicate uncertainty 

Sample ID Type of Analysis 

LCS LCS 

45 Duplicate 

Isotope Found/S 

Co-60 9.006 

K-40 22.7 

Recalcuated Reported 

True/D %R/RPD/RER %R/RPD/RER Acceptable (Y /N) 

9.72 93 93 y 

24.96 9 9Y 

Page 1 of 1 

Reviewer:CR 



LDC #:49606A35 

METHOD: Radiochemistry 

VALIDATION FINDINGS CHECKLIST 

Sample Calculation Verification 

Analytes were recalcuated and verified using the following equation. 

Concentration = (Result from raw data x Final volume x Dilution factor) I (Percent solids (if applicable) x Initial weight or volume) 

Reported Recalcuated Acceptable 

Sample ID Analyte Raw Data (Bq) Initial Weight (g) Result (pCi/g) Result (pCi/g) (Y/N) 

1 Ac-228 942 266.3 95.6 95.6 y 

2 Bi-212 4179 363.6 311 311 y 

3 Bi-214 472.4 298 42.8 42.8 y 

4 Pb-212 9368 547.6 462 462 y 

5 Pb-214 2042 528.1 105 105 y 

6 Ra-224 7391 494.6 404 404 y 

7 Ra-226 1581 540.3 71.4 79.1 y 

8 Ra-228 3572 437.9 220 220 y 

9 Tl-208 35.6 230.4 4.18 4.18 y 

10 Ac-228 415.4 289 38.8 38.9 y 
I 

11 Bi-212 171.1 270.9 17.1 17.1 y I 

12 Bi-214 88.12 236.7 10.1 10.1 y 
' 

13 K-40 231.7 249.2 25.1 25.1 y I 

14 Pb-212 165.3 270.6 16.5 16.5 y 

15 Pb-214 21.38 277.9 2.08 2.08 y 

16 Ra-224 84.13 274.6 8.28 8.28 y 

17 Ra-226 17.73 257.5 1.86 1.86 y 

18 Ra-228 65.54 292.4 6.06 6.06 y 

19 Tl-208 13.27 297 1.21 1.21 y 

20 Ac-228 33.74 289.8 3.18 3.15 y 

21 Bi-212 40.12 260 4.17 4.17 y 

22 Bi-214 129.7 291.8 12 12 y 

23 Pb-212 10.81 235 1.24 1.24 y 

24 Pb-214 7.406 252.8 0.792 0.792 y 

25 K-40 161.6 289.2 15.1 15.1 y ---- -- -- --·----
L__ __ 

Page 1 of 2 
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26 Ra-224 27.24 

27 Ra-226 7.959 

28 Ra-228 37.55 

29 Tl-208 8.042 

30 Ac-228 26.79 

31 Bi-212 3812 

32 Bi-214 1130 

33 Pb-212 4714 

34 Pb-214 1017 

35 Pb-214 738.9 

36 Ra-224 9501 

37 Ra-226 174.5 

38 Ra-228 49.53 

39 Tl-208 468.3 

40 Ac-228 825 

41 K-40 82 

42 Ra-226 344.2 
___ ,_ 

--

VALIDATION FINDINGS CHECKLIST 

Sample Calculation Verification 

293.7 2.51 2.51 y 

234.9 0.916 0.916 y 

263.1 3.86 3.86 y 

282.7 0.769 0.769 y 

272.6 2.66 2.66 y 

360 286 286 y 

417.8 73.1 73.1 y 

410 311 311 y 

450.5 61 61.0 y 

404.1 49.4 49.4 y 

512 502 502 y 

305 15.5 15.5 y 

271 4.94 4.94 y 

424.1 29.8 29.8 y 

366.3 60.9 60.9 y 

464.6 4.77 4.77 y 

509.4 18.3 18.3 y 

Page 2 of 2 

Reviewer: CR 
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LDC Report# 49606A59 
 

 Laboratory Data Consultants, Inc. 
 Data Validation Report 
 
Project/Site Name: 789 Upper Mountain Road Site 
 
LDC Report Date: November 20, 2020 
 
Parameters: Isotopic Uranium 
 
Validation Level:   Level IV 
 
Laboratory: Eurofins 
 
Sample Delivery Group (SDG): 160-39298-1 
 

Sample Identification 
Laboratory Sample 

Identification Matrix 
Collection 

Date 

789UMR-TP05-0006-01 160-39298-1 Soil 08/26/20 

789UMR-TP05-0612-01 160-39298-2 Soil 08/26/20 

789UMR-TP05-1218-01 160-39298-3 Soil 08/26/20 

789UMR-TP05-1824-01 160-39298-4 Soil 08/26/20 

789UMR-TP05-1824-02 160-39298-5 Soil 08/26/20 

789UMR-TP05-2430-01 160-39298-6 Soil 08/26/20 

789UMR-TP05-3036-01 160-39298-7 Soil 08/26/20 

789UMR-TP05-3654-01 160-39298-8 Soil 08/26/20 

789UMR-TP06-0006-01 160-39298-9 Soil 08/26/20 

789UMR-TP06-0612-01 160-39298-10 Soil 08/26/20 

789UMR-TP06-1216-01 160-39298-11 Soil 08/26/20 

789UMR-TP07-0006-01 160-39298-12 Soil 08/25/20 

789UMR-TP07-0612-01 160-39298-13 Soil 08/25/20 

789UMR-TP07-1218-01 160-39298-14 Soil 08/25/20 

789UMR-TP07-1824-01 160-39298-15 Soil 08/25/20 

789UMR-TP07-2428-01 160-39298-16 Soil 08/25/20 

789UMR-TP08-0006-1 160-39298-17 Soil 08/25/20 

789UMR-TP08-0612-01 160-39298-18 Soil 08/25/20 

789UMR-TP08-1218-01 160-39298-19 Soil 08/25/20 

789UMR-TP08-1218-02 160-39298-20 Soil 08/25/20 

789UMR-TP08-1824-01 160-39298-21 Soil 08/25/20 

789UMR-TP08-3032-01 160-39298-22 Soil 08/25/20 

789UMR-TP09-0006-01 160-39298-23 Soil 08/25/20 

789UMR-TP09-0612-01 160-39298-24 Soil 08/25/20 

789UMR-TP09-1218-01 160-39298-25 Soil 08/25/20 

789UMR-TP09-1824-01 160-39298-26 Soil 08/25/20 
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Sample Identification 
Laboratory Sample 

Identification Matrix 
Collection 

Date 

789UMR-TP10-0006-01 160-39298-27 Soil 08/25/20 

789UMR-TP10-0612-01 160-39298-28 Soil 08/25/20 

789UMR-TP10-1218-01 160-39298-29 Soil 08/25/20 

789UMR-TP10-1824-01 160-39298-30 Soil 08/25/20 

789UMR-TP11-0006-01 160-39298-31 Soil 08/25/20 

789UMR-TP11-0612-01 160-39298-32 Soil 08/25/20 

789UMR-TP11-1218-01 160-39298-33 Soil 08/25/20 

789UMR-TP11-1824-01 160-39298-34 Soil 08/25/20 

789UMR-TP11-2430-01 160-39298-35 Soil 08/25/20 

789UMR-TP12-0002-01 160-39298-36 Soil 08/26/20 

789UMR-TP12-0204-01 160-39298-37 Soil 08/26/20 

789UMR-TP12-0406-01 160-39298-38 Soil 08/26/20 

789UMR-TP13-0006-01 160-39298-39 Soil 08/26/20 

789UMR-TP13-0612-01 160-39298-40 Soil 08/26/20 

789UMR-TP13-1218-01 160-39298-41 Soil 08/26/20 

789UMR-TP13-1824-01 160-39298-42 Soil 08/26/20 

789UMR-TP05-1824-01MS 160-39298-4MS Soil 08/26/20 

789UMR-TP05-1824-01MSD 160-39298-4MSD Soil 08/26/20 

789UMR-TP08-1218-01MS 160-39298-19MS Soil 08/25/20 

789UMR-TP08-1218-01MSD 160-39298-19MSD Soil 08/25/20 

789UMR-TP12-0204-01DUP 160-39298-37DUP Soil 08/26/20 
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Introduction 
 
This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Site-Specific UFP Quality Assurance Project Plan for 789 Upper 
Mountain Road Site Road Site, Lewiston, Niagara County, New York (October 2019), 
the Multi Agency Radiological Laboratory Analytical Protocols (MARLAP) Manual (July 
2004), and a modified outline of the USEPA National Functional Guidelines (NFG) for 
Inorganic Superfund Methods Data Review (January 2017). Where specific guidance 
was not available, the data has been evaluated in a conservative manner consistent 
with industry standards using professional experience. 
 
The analyses were performed by the following method: 
 
Isotopic Uranium by Method A-01-R 
 
All sample results were subjected to Level IV data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
 
The following are definitions of the data qualifiers utilized during data validation: 
 
J (Estimated): The compound or analyte was analyzed for and positively identified 

by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation. 

 
U (Non-detected): The compound or analyte was analyzed for and positively 

identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

 
UJ (Non-detected estimated): The compound or analyte was reported as not 

detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

 
R (Rejected): The sample results were rejected due to gross non-conformances 

discovered during data validation. Data qualified as rejected is not usable. 
 
NA (Not Applicable): The non-conformance discovered during data validation 

demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

 
A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 
 
All samples were received in good condition. 
 
All technical holding time requirements were met. 
 
II. Initial Calibration 
 
All criteria for the initial calibration were met. 
 
Counting and detector efficiency were determined for each detector and each 
radionuclide. 
 
III. Continuing Calibration 
 
Continuing calibration and background determination were performed at the required 
frequencies. Results were within laboratory control limits. 
 
IV. Blanks 
 
Laboratory blanks were analyzed as required by the method. Blank results contained 
less than the minimum detectable concentrations (MDC) with the following exceptions: 
 

 
 

Blank ID 

 
 

Isotope 

 
 

Concentration 

 
Associated 

Samples 

 
PB (prep blank) 
 

 
Uranium-233/234 
Uranium-235/236 
Uranium-238 
 

 
1.065 pCi/g 

0.03912 pCi/g 
0.2392 pCi/g 

 
789UMR-TP12-0204-01 
789UMR-TP13-0006-01 
789UMR-TP13-0612-01 
789UMR-TP13-1218-01 
789UMR-TP13-1824-01 
 

 
Sample activities were compared to activities detected in the laboratory blanks. The 
sample activities were either not detected or were significantly greater (>5X blank 
activity) than the activities found in the associated laboratory blanks with the following 
exceptions: 
 

 
 

Sample 

 
 

Isotope 

 
Reported 

Concentration 

 
Modified Final 
Concentration 

 
789UMR-TP12-0204-01 

 
Uranium-235/236 
 

 
0.870 pCi/g 

 
1.00U pCi/g 

 
789UMR-TP13-0006-01 

 
Uranium-235/236 
 

 
0.718 pCi/g 

 
1.00U pCi/g 

 
789UMR-TP13-0612-01 

 
Uranium-235/236 
 

 
0.646 pCi/g 

 
1.00U pCi/g 

 
789UMR-TP13-1218-01 

 
Uranium-235/236 
 

 
0.969 pCi/g 

 
1.00U pCi/g 

 
789UMR-TP13-1824-01 

 
Uranium-235/236 
 

 
0.909 pCi/g 

 
1.00U pCi/g 
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V. Field Blanks 
 
No field blanks were identified in this SDG. 
 
VI. Matrix Spike/Matrix Spike Duplicates 
 
Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. 
 
For 789UMR-TP05-1824-01MS/MSD, no data were qualified for uranium-233/234 and 
uranium-238 percent recoveries (%R) outside the QC limits since the parent sample 
results were greater than 4X the spike concentration. 
 
Duplicate error ratios (DER) were within QC limits with the following exceptions: 
 

 
Spike ID 

(Associated Samples) 

 
 

Isotope 

 
DER 

(Limits) 

 
 

Flag 

 
 

A or P 

 
789UMR-TP05-1824-01MS/MSD 
(789UMR-TP05-0006-01 
789UMR-TP05-0612-01 
789UMR-TP05-1218-01 
789UMR-TP05-1824-01 
789UMR-TP05-1824-02 
789UMR-TP05-2430-01 
789UMR-TP05-3036-01 
789UMR-TP05-3654-01 
789UMR-TP06-0006-01 
789UMR-TP06-0612-01 
789UMR-TP06-1216-01 
789UMR-TP07-0006-01 
789UMR-TP07-0612-01 
789UMR-TP07-1218-01 
789UMR-TP07-1824-01 
789UMR-TP07-2428-01 
789UMR-TP08-0006-1) 
 

 
Uranium-233/234 
Uranium-238 
 

 
5.29 (≤3) 
5.14 (≤3) 

 
J (all detects) 
J (all detects) 

 

 
A 

 
VII. Duplicate Sample Analysis 
 
Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 
 
VIII. Laboratory Control Samples 
 
Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 
 
IX. Field Duplicates 
 
Samples 789UMR-TP05-1824-01 and 789UMR-TP05-1824-02 and samples 789UMR-
TP08-1218-01 and 789UMR-TP08-1218-02 were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 
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Isotope 

 
Activity (pCi/g) 

 
 
 

RPD 
 

789UMR-TP05-1824-01 
 

789UMR-TP05-1824-02 

 
Uranium-233/234 
 

60.3 54.9 9 

 
Uranium-235/236 
 

2.60 2.89 11 

 
Uranium-238 
 

60.6 54.3 11 

 

 
 
 

Isotope 

 
Activity (pCi/g) 

 
 
 

RPD 
 

789UMR-TP08-1218-01 
 

789UMR-TP08-1218-02 

 
Uranium-233/234 
 

1.25 1.21 3 

 
Uranium-235/236 
 

0.0277 0.0837 101 

 
Uranium-238 
 

0.858 1.17 31 

 
X. Tracer Recovery 
 
All tracer recoveries were within validation criteria with the following exceptions: 
 

 
 

Sample ID 

 
 

Tracer Isotope 

 
 

%R (Limits) 

 
Affected 
Isotope 

 
 

Flag 

 
 

A or P 

 
789UMR-TP05-1824-01 

 
Uranium-232 
 

 
24.5 (30-110) 

 
All isotopes 

 
J (all detects) 

 

 
P 

 
789UMR-TP05-3036-01 

 
Uranium-232 
 

 
28.8 (30-110) 

 
All isotopes 

 
J (all detects) 

 

 
P 

 
789UMR-TP06-1216-01 

 
Uranium-232 
 

 
114 (30-110) 

 
All isotopes 

 
J (all detects) 

 

 
P 

 
789UMR-TP11-0612-01 

 
Uranium-232 
 

 
29.3 (30-110) 

 
All isotopes 

 
J (all detects) 

 

 
P 

 
789UMR-TP12-0002-01 

 
Uranium-232 
 

 
23.7 (30-110) 

 
All isotopes 

 
J (all detects) 

 

 
P 

 
XI. Minimum Detectable Concentrations 
 
All minimum detectable concentrations (MDC) met reporting limits (RL). 
 
XII. Sample Result Verification 
 
All sample result verifications were acceptable. 
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XIII. Overall Assessment of Data 
 
The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 
 
Due to MS/MSD DER and tracer recovery %R, data were qualified as estimated in 
nineteen samples. 
 
Due to laboratory blank contamination, data were qualified as not detected in five 
samples. 
 
The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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789 Upper Mountain Road Site 
Isotopic Uranium - Data Qualification Summary - SDG 160-39298-1 
 

 
 

Sample 

 
 

Isotope 

 
 

Flag 

 
 

A or P 

 
 

Reason 

 
789UMR-TP05-0006-01 
789UMR-TP05-0612-01 
789UMR-TP05-1218-01 
789UMR-TP05-1824-01 
789UMR-TP05-1824-02 
789UMR-TP05-2430-01 
789UMR-TP05-3036-01 
789UMR-TP05-3654-01 
789UMR-TP06-0006-01 
789UMR-TP06-0612-01 
789UMR-TP06-1216-01 
789UMR-TP07-0006-01 
789UMR-TP07-0612-01 
789UMR-TP07-1218-01 
789UMR-TP07-1824-01 
789UMR-TP07-2428-01 
789UMR-TP08-0006-1 
 

 
Uranium-233/234 
Uranium-238 
 

 
J (all detects) 
J (all detects) 

 

 
A 

 
Matrix spike/Matrix spike 
duplicate (DER) 
 

 
789UMR-TP05-1824-01 
789UMR-TP05-3036-01 
789UMR-TP06-1216-01 
789UMR-TP11-0612-01 
789UMR-TP12-0002-01 
 

 
All isotopes 

 
J (all detects) 

 

 
P 

 
Tracer recoveries (%R) 
 

 
789 Upper Mountain Road Site 
Isotopic Uranium - Laboratory Blank Data Qualification Summary - SDG 160-
39298-1 
 

 
 

Sample 

 
 

Isotope 

 
Modified Final 

Activity 

 
 

A or P 

 
789UMR-TP12-0204-01 

 
Uranium-235/236 
 

 
1.00U pCi/g 

 
A 

 
789UMR-TP13-0006-01 

 
Uranium-235/236 
 

 
1.00U pCi/g 

 
A 

 
789UMR-TP13-0612-01 

 
Uranium-235/236 
 

 
1.00U pCi/g 

 
A 

 
789UMR-TP13-1218-01 

 
Uranium-235/236 
 

 
1.00U pCi/g 

 
A 

 
789UMR-TP13-1824-01 

 
Uranium-235/236 
 

 
1.00U pCi/g 

 
A 

 
789 Upper Mountain Road Site 
Isotopic Uranium - Field Blank Data Qualification Summary - SDG 160-39298-1 
 

 No Sample Data Qualified in this SDG 



LDC #: 49606A59 

SDG #: 160-39298-1 

Laboratory: Eurofins 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Isotopic Uranium (Method A-01-R) 

Date: \ I /13/ Zo 
Page:_Lof 2_ 

Reviewer:~ 

2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 

validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

)(Ill 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

I :Validatioo Ama I I Commeots 

Sample receipt/Technical holding times ~ki~. 
Initial calibration A 
Calibration verification A-
Laboratory Blanks c<:)\A J 
Field blanks N 
Matrix Spike/Matrix Spike Duplicates g\1\/ 

Duplicates fr 

Laboratory control samples A- I f._-~ - -
Field duplicates (;W c Y \s \ c1q . zo 1 
Tracer Recovery 

Minimum detectable activity (MD}r-

Sample result verification 

C1vAr~ll nf n"'t"' 

A= Acceptable 
N = Not provided/applicable 

SW = See worksheet 

Client ID 

789UMR-TP05-0006-01 

789UMR-TP05-0612-01 

789UMR-TP05-1218-01 

789UMR-TP05-1824-01 

789UMR-TP05-1824-02 

789UMR-TP05-2430-01 

789UMR-TP05-3036-01 

789UMR-TP05-3654-01 

789UM R-TP06-0006-0 1 

789UMR-TP06-0612-01 

789UMR-TP06-1216-01 

789UMR-TP07-0006-01 

789UMR-TP07-0612-01 

789UMR-TP07-1218-01 

789UMR-TP07-1824-01 

789UMR-TP07 -2428-01 

Avv' -

-:rr 
A 
1\ 

ND = No compounds detected 

R = Rinsate 
FB = Field blank 

L:\Weston Solutions\Upper Mountain\49606A59W .wpd 1 

I 
., 

J 

D = Duplicate 
TB = Trip blank 

EB = Equipment blank 

Lab ID 

160-39298-1 

160-39298-2 

160-39298-3 

160-39298-4 

160-39298-5 

160-39298-6 

160-39298-7 

160-39298-8 

160-39298-9 

160-39298-1 0 

160-39298-11 

160-39298-12 

160-39298-13 

160-39298-14 

160-39298-15 

160-39298-16 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/25/20 

Soil 08/25/20 

Soil 08/25/20 

Soil 08/25/20 

Soil 08/25/20 

I 



LDC #: 49606A59 

SDG #: 160-39298-1 

Laboratory: Eurofins 

VALIDATION COMPLETENESS WORKSHEET 

Level IV 

METHOD: Isotopic Uranium (Method A-01-R) 

17 789UM R-TP08-0006-1 160-39298-17 

18 789UMR-TP08-0612-01 160-39298-18 

19 789UMR-TP08-1218-01 160-39298-19 

20 789UMR-TP08-1218-02 160-39298-20 

21 789UMR-TP08-1824-01 160-39298-21 

22 789UMR-TP08-3032-01 160-39298-22 

23 789UMR-TP09-0006-01 160-39298-23 

24 789UMR-TP09-0612-01 160-39298-24 

25 789UMR-TP09-1218-01 160-39298-25 

26 789UMR-TP09-1824-01 160-39298-26 

27 789UMR-TP1 0-0006-01 160-39298-27 

28 789UMR-TP1 0-0612-01 160-39298-28 

29 789UMR-TP1 0-1218-01 160-39298-29 

30 789UMR-TP10-1824-01 160-39298-30 

31 789UMR-TP11-0006-01 160-39298-31 

32 789UMR-TP11-0612-01 160-39298-32 

33 789UMR-TP11-1218-01 160-39298-33 

34 789UMR-TP11-1824-01 160-39298-34 

35 789UMR-TP11-2430-01 160-39298-35 

36 789UMR-TP12-0002-01 160-39298-36 

37 789UMR-TP12-0204-01 160-39298-37 

38 789UMR-TP12-0406-01 160-39298-38 

39 789UMR-TP13-0006-01 160-39298-39 

40 789UMR-TP13-0612-01 160-39298-40 

41 789UMR-TP13-1218-01 160-39298-41 

42 789UMR-TP13-1824-01 160-39298-42 

43 789UMR-TP05-1824-0 1 MS 160-39298-4MS 

44 789UMR-TP05-1824-01 MSD 160-39298-4MSD 

45 789UMR-TP08-1218-01 MS 160-39298-19MS 

46 789UMR-TP08-1218-01MSD 160-39298-19MSD 

47 789UMR-TP12-0204-01 DUP 160-39298-37DUP 

IA.R 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date:~ZO' 
Page:z_ot~ 

Reviewer:~ _ 
2nd Reviewer:~ 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/26/20 

08/26/20 

08/26/20 

08/26/20 

08/26/20 

08/26/20 

08/26/20 

08/26/20 

08/26/20 

08/25/20 

08/25/20 

08/26/20 

Notes: ______________________________________________________________________________________________________________ _ 
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LDC #:49606A59 VALIDATION FINDINGS CHECKLIST 

METHOD: Radiochemistry 

Validation Area Yes No NA 

I. Technical holding times 

Were all technical holding times were met? X 

II. Calibration 

Were all instuments and detectors calibrated as 

required? X 

Were NIST traceable standards used for all 

calibrations? X 

Was the check source identified by activity and 

radionuclide? X 

Were check sources including background counts 

analyzed at the required frequency and within 

laboratory control limits? X 

Ill. Blanks 

Was a method blank assoicated with every sample in 

this SDG? X 

Were any activities detected in the method blank 

greater than the minimum detectable concentration 

(MDC)? X 

IV. Matrix Spike/Matrix Spike Duplicates/Laboratory Duplicates 

Were MS/MSD recoveries with the QC limits? (If the 

sample concentration exceeded the spike 

concentration by a factor of 4, no action was taken.) X 

Were the MS/MSD or laboratory duplicate relative 

percent differences (RPDs) within the QC limits? X 

V. Chemical Recovery 

Were recoveries within QC limits (when applicable)? X 

VI. Laboratory Control Samples 

Was a LCS analyzed for each batch in the SDG? X 

Were the LCS recoveries and RPDs (if applicable) 

within QC limits? X 

VII. Sample Result Verification 

Were the MDCs less than the reporting limit (RL)? X 

VIII. Overall Assessment of Data 

Was the overall assessment of the data found to be 

acceptable? X 

IX. Field Duplicates 

Were field duplicates identifed in this SDG? X 

Were target analytes detected in the field duplicates? X 

X. Field Blanks 

Were field blanks identified in this SDG? X 

Were target analytes detected in the field blanks? X 

Comments 

Page 1 of 1 
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LDC #: 49606A59 

METHOD: Radiochemistry 

VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

Sample Concentration, unless otherwise noted: pCi/g Associated Samples: 37, 39-42 

Sample Identification 

PB Action 
Isotope 

(pCi/g) Level 37 39 40 41 42 

U-2331234 1.065 10.65 

0.870 I 0.646 I 0.969 I 0.909 I 
U-2351236 0.03912 1.00 0.718 I 1.00 1.00 1.00 1.00 

U-238 0.2392 
-- -
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LDC #:49606A59 

METHOD: Radiochemistry 

VALIDATION FINDINGS WORKSHEETS 

Matrix Spike/Matrix Spike Duplicates 

MS/MSD analysis was performed by the laboratory. All MS/MSD percent recoveries {%R) and duplciate error rations (DERs) were within 

the acceptable limits with the following exceptions. 

MS/MSD 

ID Matrix Isotope MS%R MSD%R %R Limit DER DER Limit Assocaited Samples Qualification Det/ND 

43,44 s U-233/234 5.29 3 1 to 17 J/UJ/A Det 

U-238 5.14 3 1 to 17 J/UJ/A Det 

Comments: 43/44: U-233/234, U-238 >4x 

Page 1 of 1 
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LDC #: 49606A59 

METHOD: Radiochemistry 

Isotope 

U-233/234 

U-235/236 

U-238 

Isotope 

U-233/234 

U-235/236 

U-238 

4 

60.3 

2.60 

60.6 

19 

1.25 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Concentration (pCi/g) 

5 

54.9 

2.89 

54.3 

Concentration (pCi/g) 

20 

1.21 

0.0277 0.0837 

0.858 1.17 

V:\Christina\Excel WS\Weston- Upper Mountain\49571A59 

RPD 

9 

11 

11 

RPD 

3 

101 

31 
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LDC #:49606A59 

METHOD: Radiochemistry 

VALIDATION FINDINGS WORKSHEETS 

Chemical Recovery 

A LCS was analzyed for each matrix at the requried frequencies. All LCS percent recoveries (%R) were within the acceptable limits with the 

following exceptions. 

Associated 

Tracer Matrix Isotope Tracer %R %R Limit Assocaited Samples Qualification Det/ND 

U-232 s All isotopic U 24.5 30-110 4 J/UJ/P Det 

U-232 s All isotopic U 28.8 30-110 7 J/UJ/P Det 

U-232 s All isotopic U 114 30-110 11 J/UJ/P Det 

U-232 s All isotopic U 29.3 30-110 32 J/UJ/P Det 

U-232 s All isotopic U 23.7 30-110 36 J/UJ/P Det 

Comments: 

Page 1 of 1 
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LDC #:49606A59 

METHOD: Radiochemistry 

VALIDATION FINDINGS CHECKLIST 

Quality Control Sample Recalculations 

Percent recoveries (%R) for the laboratory control sample (LCS), matrix spike (MS), and chemical recovery were recalcuated using the 

following formula. 

%R = (Found/True) x 100 

Found =concentration of each analyte measured in the analysis. For the MS calculation, Found = SSR (Spiked Sample Result)- SR (Sample 

Result) 

True= concentraiton of each analyte in the source 

The sample and duplciate relative percent difference (RPD) was recalcuated using the following formula. 

RPD = (Absolute value(S-D)x 200) I (S+D) 

S =Original sample concentraiton 

D = Duplciate sample concentration 

In the case, where the laboratory the reported relative error ration (RER) instead of RPD for the laboratory duplicates, the following formula 

was used. 

RER = (Absolute value (S-D))/(SU + DU) 

S = Original sample concentraiton 

D = Duplciate sample concentration 

SU =Sample uncertainty 

DU = Duplicate uncertainty 

Sample ID Type of Analysis 

LCS LCS 

45 MS 

47 Duplicate 

36 Chemical recovery 

Isotope Found/S 

U-233/234 5.662 

U-238 7.381 

U-238 13.9 

U-232 1.32 

Recalcuated Reported 

True/D %R/RPD/RER %R/RPD/RER Acceptable (Y /N) 

6.37 89 89 y 

6.55 113 113 y 

14.41 4 3 y 

5.51 24.0 23.7 y 
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LDC #:49606A59 

METHOD: Radiochemistry 

VALIDATION FINDINGS CHECKLIST 

Sample Calculation Verification 

Analytes were recalcuated and verified using the following equation. 

Concentration= (Result from raw data x Final volume x Dilution factor) I (Percent solids (if applicable) x Initial weight or volume) 

Reported 

Raw Data Branch Initial Weight Time Result Recalcuated Acceptable 

Sample ID Analyte (counts) Ratio (g) (minutes) Efficiency Tracer(%) (pCi/g) Result (pCi/g) (Y/N) 

1 U-233/234 1208.5 99.8 1 240 22.43 75.42 13.5 13.4 y 

2 U-235/236 66.75 80.2 1 240 27.56 33.49 1.69 1.69 y 

3 U-238 1752.5 100 1 240 27.93 41.07 28.8 28.7 y 

4 U-233/234 2090.25 99.8 1 240 26.55 24.51 60.3 60.4 y 

5 U-235/236 95.75 80.2 1.01 240 24.34 31.69 2.89 2.88 y 

6 U-238 2110.25 100 1 240 27.37 31.3 46.2 46.2 y 

7 U-233/234 1931.75 99.8 1 240 26.76 28.76 47.0 47.2 y 

8 U-235/236 73.75 80.2 1 240 28.89 35.91 1.66 1.66 y 

9 U-238 288 100 0.99 240 26.18 91.39 2.3 2.3 y 

10 U-233/234 311 99.8 1.01 240 26.31 80.85 2.73 2.72 y 

11 U-235/236 19.75 80.2 1 240 22.66 113.62 0.179 0.180 y 

12 U-238 857 100 1 240 26.34 75.9 8.01 8.05 y 

13 U-233/234 1101.5 99.8 1 240 25.68 74.2 10.9 10.9 y 

14 U-235/236 41.75 80.2 0.9948 240 24.22 93.81 0.432 0.432 y 

15 U-238 218 100 0.99 240 27.22 86.39 1.75 1.76 y 

16 U-233/234 215 99.8 1.01 240 27.07 81.57 1.82 1.81 y 

17 U-235/236 11 80.2 0.99 240 25.8 79.88 0.126 0.126 y 

18 U-238 189.5 100 1 240 25.17 96.43 1.47 1.47 y 

19 U-233/234 168.75 99.8 0.996 240 27.86 91.39 1.25 1.25 y 

20 U-235/236 8.75 80.2 1.0013 240 23.76 102.82 0.0837 0.0837 y 

21 U-238 127.5 100 0.9963 240 26.97 88.53 1.01 1.01 y 

22 U-233/234 761.5 99.8 0.9988 240 28.06 76.66 6.67 6.67 y 

23 U-233/234 105.5 99.8 1.0057 240 27.81 89.16 0.796 0.796 y 

24 U-238 127 100 1.0014 240 26.68 98.15 0.909 0.909 y 

25 U-233/234 128 99.8 1.0056 240 23.93 96.83 1.03 1.03 y 
--- ----- ----··------ --
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LDC #:49606A59 

26 U-235/236 4 80.2 

27 U-238 140.25 100 

28 U-233/234 172.25 99.8 

29 U-235/236 8.75 80.2 

30 U-238 122.75 100 

31 U-233/234 2007.25 99.8 

32 U-235/236 76 80.2 

33 U-238 1825.75 100 

34 U-233/234 1989.75 99.8 

35 U-235/236 90.75 80.2 

36 U-238 2207.75 100 

37 U-233/234 1159.75 99.8 

38 U-238 76 100 

39 U-238 1236 100 

40 U-233/234 1118.5 99.8 

41 U-235/236 56 80.2 

42 U-238 1424.75 100 

VALIDATION FINDINGS CHECKLIST 

Sample Caiculation Verification 

1.0073 240 23.66 105.4 

0.9933 240 22.45 105.5 

0.9965 240 25.51 92.8 

0.9976 240 24.29 94.79 

1.0095 240 27.12 96.17 

1.0061 240 26.67 31.18 

0.9924 240 27.15 29.29 

1.0087 240 26.84 35.69 

1.0045 240 25.14 80.41 

1.0092 240 26.48 44.86 

0.9943 240 24.96 23.69 

0.99 240 26.8 62.51 

1.0064 240 27.12 53.53 

0.99 240 23.25 75.38 

1.01 240 22.54 79.84 

0.99 240 22.42 60.73 

1 240 27.56 51.83 

0.0373 

1.12 

1.37 

0.0891 

0.875 

45.1 

2.25 

35.5 

18.4 

1.77 

70.5 

13.1 

0.976 

13.3 

11.6 

0.969 

18.6 

0.0373 y 

1.12 y 

1.37 y 

0.0892 y 

0.875 y 

45.1 y 

2.25 y 

35.5 y 

18.4 y 

1.77 y 

70.5 y 

13.2 y 

0.976 y 

13.4 y 

11.6 y 

0.972 y 

18.7 y 
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LDC Report# 49606A73 
 

 Laboratory Data Consultants, Inc. 
 Data Validation Report 
 
Project/Site Name: 789 Upper Mountain Road Site 
 
LDC Report Date: November 20, 2020 
 
Parameters: Isotopic Thorium 
 
Validation Level:   Level IV 
 
Laboratory: Eurofins 
 
Sample Delivery Group (SDG): 160-39298-1 
 

Sample Identification 
Laboratory Sample 

Identification Matrix 
Collection 

Date 

789UMR-TP05-0006-01 160-39298-1 Soil 08/26/20 

789UMR-TP05-0612-01 160-39298-2 Soil 08/26/20 

789UMR-TP05-1218-01 160-39298-3 Soil 08/26/20 

789UMR-TP05-1824-01 160-39298-4 Soil 08/26/20 

789UMR-TP05-1824-02 160-39298-5 Soil 08/26/20 

789UMR-TP05-2430-01 160-39298-6 Soil 08/26/20 

789UMR-TP05-3036-01 160-39298-7 Soil 08/26/20 

789UMR-TP05-3654-01 160-39298-8 Soil 08/26/20 

789UMR-TP06-0006-01 160-39298-9 Soil 08/26/20 

789UMR-TP06-0612-01 160-39298-10 Soil 08/26/20 

789UMR-TP06-1216-01 160-39298-11 Soil 08/26/20 

789UMR-TP07-0006-01 160-39298-12 Soil 08/25/20 

789UMR-TP07-0612-01 160-39298-13 Soil 08/25/20 

789UMR-TP07-1218-01 160-39298-14 Soil 08/25/20 

789UMR-TP07-1824-01 160-39298-15 Soil 08/25/20 

789UMR-TP07-2428-01 160-39298-16 Soil 08/25/20 

789UMR-TP08-0006-1 160-39298-17 Soil 08/25/20 

789UMR-TP08-0612-01 160-39298-18 Soil 08/25/20 

789UMR-TP08-1218-01 160-39298-19 Soil 08/25/20 

789UMR-TP08-1218-02 160-39298-20 Soil 08/25/20 

789UMR-TP08-1824-01 160-39298-21 Soil 08/25/20 

789UMR-TP08-3032-01 160-39298-22 Soil 08/25/20 

789UMR-TP09-0006-01 160-39298-23 Soil 08/25/20 

789UMR-TP09-0612-01 160-39298-24 Soil 08/25/20 

789UMR-TP09-1218-01 160-39298-25 Soil 08/25/20 

789UMR-TP09-1824-01 160-39298-26 Soil 08/25/20 
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Sample Identification 
Laboratory Sample 

Identification Matrix 
Collection 

Date 

789UMR-TP10-0006-01 160-39298-27 Soil 08/25/20 

789UMR-TP10-0612-01 160-39298-28 Soil 08/25/20 

789UMR-TP10-1218-01 160-39298-29 Soil 08/25/20 

789UMR-TP10-1824-01 160-39298-30 Soil 08/25/20 

789UMR-TP11-0006-01 160-39298-31 Soil 08/25/20 

789UMR-TP11-0612-01 160-39298-32 Soil 08/25/20 

789UMR-TP11-1218-01 160-39298-33 Soil 08/25/20 

789UMR-TP11-1824-01 160-39298-34 Soil 08/25/20 

789UMR-TP11-2430-01 160-39298-35 Soil 08/25/20 

789UMR-TP12-0002-01 160-39298-36 Soil 08/26/20 

789UMR-TP12-0204-01 160-39298-37 Soil 08/26/20 

789UMR-TP12-0406-01 160-39298-38 Soil 08/26/20 

789UMR-TP13-0006-01 160-39298-39 Soil 08/26/20 

789UMR-TP13-0612-01 160-39298-40 Soil 08/26/20 

789UMR-TP13-1218-01 160-39298-41 Soil 08/26/20 

789UMR-TP13-1824-01 160-39298-42 Soil 08/26/20 

789UMR-TP05-1824-01MS 160-39298-4MS Soil 08/26/20 

789UMR-TP05-1824-01MSD 160-39298-4MSD Soil 08/26/20 

789UMR-TP08-1218-01MS 160-39298-19MS Soil 08/25/20 

789UMR-TP08-1218-01MSD 160-39298-19MSD Soil 08/25/20 

789UMR-TP08-3032-01DUP 160-39298-22DUP Soil 08/25/20 

789UMR-TP12-0406-01DUP 160-39298-38DUP Soil 08/26/20 
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Introduction 
 
This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Site-Specific UFP Quality Assurance Project Plan for 789 Upper 
Mountain Road Site Road Site, Lewiston, Niagara County, New York (October 2019), 
the Multi Agency Radiological Laboratory Analytical Protocols (MARLAP) Manual (July 
2004), and a modified outline of the USEPA National Functional Guidelines (NFG) for 
Inorganic Superfund Methods Data Review (January 2017). Where specific guidance 
was not available, the data has been evaluated in a conservative manner consistent 
with industry standards using professional experience. 
 
The analyses were performed by the following method: 
 
Isotopic Thorium by Method A-01-R 
 
All sample results were subjected to Level IV data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
 
The following are definitions of the data qualifiers utilized during data validation: 
 
J (Estimated): The compound or analyte was analyzed for and positively identified 

by the laboratory; however the reported concentration is estimated due to non-
conformances discovered during data validation. 

 
U (Non-detected): The compound or analyte was analyzed for and positively 

identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

 
UJ (Non-detected estimated): The compound or analyte was reported as not 

detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

 
R (Rejected): The sample results were rejected due to gross non-conformances 

discovered during data validation. Data qualified as rejected is not usable. 
 
NA (Not Applicable): The non-conformance discovered during data validation 

demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

 
A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 
 
All samples were received in good condition. 
 
All technical holding time requirements were met. 
 
II. Initial Calibration 
 
All criteria for the initial calibration were met. 
 
Counting and detector efficiency were determined for each detector and each 
radionuclide. 
 
III. Continuing Calibration 
 
Continuing calibration and background determination were performed at the required 
frequencies. Results were within laboratory control limits. 
 
IV. Blanks 
 
Laboratory blanks were analyzed as required by the method. Blank results contained 
less than the minimum detectable concentrations (MDC) with the following exceptions: 
 

 
 

Blank ID 

 
 

Isotope 

 
 

Concentration 

 
Associated 

Samples 

 
PB (prep blank) 
 

 
Thorium-230 

 
0.07819 pCi/g 

 
789UMR-TP05-0006-01 
789UMR-TP05-0612-01 
789UMR-TP05-1218-01 
789UMR-TP05-1824-01 
789UMR-TP05-1824-02 
789UMR-TP05-2430-01 
789UMR-TP05-3036-01 
789UMR-TP05-3654-01 
789UMR-TP06-0006-01 
789UMR-TP06-0612-01 
789UMR-TP06-1216-01 
789UMR-TP07-0006-01 
789UMR-TP07-0612-01 
789UMR-TP07-1218-01 
789UMR-TP07-1824-01 
789UMR-TP07-2428-01 
789UMR-TP08-0006-1 
789UMR-TP08-0612-01 
 

 
PB (prep blank) 
 

 
Thorium-230 

 
0.1495 pCi/g 

 
789UMR-TP08-3032-01 
789UMR-TP11-0006-01 
789UMR-TP11-0612-01 
789UMR-TP11-1218-01 
789UMR-TP11-1824-01 
789UMR-TP11-2430-01 
789UMR-TP12-0002-01 
789UMR-TP12-0204-01 
789UMR-TP13-1218-01 
789UMR-TP13-1824-01 
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Sample activities were compared to activities detected in the laboratory blanks. The 
sample activities were either not detected or were significantly greater (>5X blank 
activity) than the activities found in the associated laboratory blanks. 
 
V. Field Blanks 
 
No field blanks were identified in this SDG. 
 
VI. Matrix Spike/Matrix Spike Duplicates 
 
Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 
 

 
Spike ID 

(Associated Samples) 

 
 

Isotope 

 
MS (%R) 
(Limits) 

 
MSD (%R) 

(Limits) 

 
 

Flag 

 
 

A or P 

 
789UMR-TP08-1218-01MS/MSD 
(789UMR-TP08-1218-01 
789UMR-TP08-1218-02 
789UMR-TP08-1824-01 
789UMR-TP09-0006-01 
789UMR-TP09-0612-01 
789UMR-TP09-1218-01 
789UMR-TP09-1824-01 
789UMR-TP10-0006-01 
789UMR-TP10-0612-01 
789UMR-TP10-1218-01 
789UMR-TP10-1824-01) 
 

 
Thorium-230 

 
- 

 
133 (76-115) 

 
J (all detects) 

 

 
A 

 
Duplicate error ratios (DER) were within QC limits with the following exceptions: 
 

 
Spike ID 

(Associated Samples) 

 
 

Isotope 

 
DER 

(Limits) 

 
 

Flag 

 
 

A or P 

 
789UMR-TP08-1218-01MS/MSD 
(789UMR-TP08-1218-01 
789UMR-TP08-1218-02 
789UMR-TP08-1824-01 
789UMR-TP09-0006-01 
789UMR-TP09-0612-01 
789UMR-TP09-1218-01 
789UMR-TP09-1824-01 
789UMR-TP10-0006-01 
789UMR-TP10-0612-01 
789UMR-TP10-1218-01 
789UMR-TP10-1824-01) 
 

 
Thorium-230 

 
3.03 (≤3) 

 
J (all detects) 

 

 
A 

 
VII. Duplicate Sample Analysis 
 
Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 
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VIII. Laboratory Control Samples 
 
Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 
 
IX. Field Duplicates 
 
Samples 789UMR-TP05-1824-01 and 789UMR-TP05-1824-02 and samples 789UMR-
TP08-1218-01 and 789UMR-TP08-1218-02 were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 
 

 
 
 

Isotope 

 
Activity (pCi/g) 

 
 
 

RPD 
 

789UMR-TP05-1824-01 
 

789UMR-TP05-1824-02 

 
Thorium-228 
 

216 248 14 

 
Thorium-230 
 

31.8 35.8 12 

 
Thorium-232 
 

193 235 20 

 

 
 
 

Isotope 

 
Activity (pCi/g) 

 
 
 

RPD 
 

789UMR-TP08-1218-01 
 

789UMR-TP08-1218-02 

 
Thorium-228 
 

3.01 3.06 2 

 
Thorium-230 
 

1.17 0.998 16 

 
Thorium-232 
 

2.83 2.89 2 

 
X. Tracer Recovery 
 
All tracer recoveries were within validation criteria with the following exceptions: 
 

 
 

Sample ID 

 
 

Tracer Isotope 

 
 

%R (Limits) 

 
Affected 
Isotope 

 
 

Flag 

 
 

A or P 

 
789UMR-TP06-1216-01 

 
Thorium-229 

 
112 (30-110) 

 
All isotopes 

 
J (all detects) 

 

 
P 

 
XI. Minimum Detectable Concentrations 
 
All minimum detectable concentrations (MDC) met reporting limits (RL) with the 
following exceptions: 
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Sample 

 
 

Isotope 

 
 

MDC 

 
 

RL 

 
789UMR-TP05-1824-02 

 
Th-228 
 

 
1.33 pCi/g 

 
1.00 pCi/g 

 
789UMR-TP05-2430-01 

 
Th-228 
 

 
1.18 pCi/g 

 
1.00 pCi/g 

 
789UMR-TP11-0006-01 

 
Th-228 
Th-230 
Th-232 
 

 
7.36 pCi/g 
4.17 pCi/g 
3.59 pCi/g 

 
1.00 pCi/g 
1.00 pCi/g 
1.00 pCi/g 

 
789UMR-TP11-0612-01 

 
Th-228 
Th-230 
Th-232 
 

 
7.82 pCi/g 
4.68 pCi/g 
4.02 pCi/g 

 
1.00 pCi/g 
1.00 pCi/g 
1.00 pCi/g 

 
789UMR-TP11-1218-01 

 
Th-228 
Th-230 
Th-232 
 

 
6.15 pCi/g 
4.82 pCi/g 
4.8 pCi/g 

 
1.00 pCi/g 
1.00 pCi/g 
1.00 pCi/g 

 
789UMR-TP11-1824-01 

 
Th-228 
Th-230 
Th-232 
 

 
6.94 pCi/g 
5.91 pCi/g 
4.85 pCi/g 

 
1.00 pCi/g 
1.00 pCi/g 
1.00 pCi/g 

 
789UMR-TP11-2430-01 

 
Th-228 
Th-230 
Th-232 
 

 
8.41 pCi/g 
5.03 pCi/g 

5 pCi/g 

 
1.00 pCi/g 
1.00 pCi/g 
1.00 pCi/g 

 
789UMR-TP12-0002-01 

 
Th-228 
Th-230 
Th-232 
 

 
6.47 pCi/g 
5.86 pCi/g 
5.47 pCi/g 

 
1.00 pCi/g 
1.00 pCi/g 
1.00 pCi/g 

 
789UMR-TP12-0204-01 

 
Th-228 
Th-230 
Th-232 
 

 
7.33 pCi/g 
5.2 pCi/g 

4.61 pCi/g 

 
1.00 pCi/g 
1.00 pCi/g 
1.00 pCi/g 

 
789UMR-TP13-1218-01 

 
Th-228 
Th-230 
Th-232 
 

 
9.18 pCi/g 
4.73 pCi/g 
5.08 pCi/g 

 
1.00 pCi/g 
1.00 pCi/g 
1.00 pCi/g 

 
789UMR-TP13-1824-01 

 
Th-228 
 

 
1.57 pCi/g 

 
1.00 pCi/g 

 
The MDC was greater than the RL as listed above. 
 
XII. Sample Result Verification 
 
All sample result verifications were acceptable. 
 
XIII. Overall Assessment of Data 
 
The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 
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Due to MS/MSD %R and DER and tracer recovery %R, data were qualified as 
estimated in twelve samples. 
 
The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 
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789 Upper Mountain Road Site 
Isotopic Thorium - Data Qualification Summary - SDG 160-39298-1 
 

 
 

Sample 

 
 

Isotope 

 
 

Flag 

 
 

A or P 

 
 

Reason 

 
789UMR-TP08-1218-01 
789UMR-TP08-1218-02 
789UMR-TP08-1824-01 
789UMR-TP09-0006-01 
789UMR-TP09-0612-01 
789UMR-TP09-1218-01 
789UMR-TP09-1824-01 
789UMR-TP10-0006-01 
789UMR-TP10-0612-01 
789UMR-TP10-1218-01 
789UMR-TP10-1824-01 
 

 
Thorium-230 

 
J (all detects) 

 

 
A 

 
Matrix spike/Matrix spike 
duplicate (%R) 
 

 
789UMR-TP08-1218-01 
789UMR-TP08-1218-02 
789UMR-TP08-1824-01 
789UMR-TP09-0006-01 
789UMR-TP09-0612-01 
789UMR-TP09-1218-01 
789UMR-TP09-1824-01 
789UMR-TP10-0006-01 
789UMR-TP10-0612-01 
789UMR-TP10-1218-01 
789UMR-TP10-1824-01 
 

 
Thorium-230 

 
J (all detects) 

 

 
A 

 
Matrix spike/Matrix spike 
duplicate (DER) 
 

 
789UMR-TP06-1216-01 

 
All isotopes 

 
J (all detects) 

 

 
P 

 
Tracer recoveries (%R) 
 

 
789 Upper Mountain Road Site 
Isotopic Thorium - Laboratory Blank Data Qualification Summary - SDG 160-
39298-1 
 

No Sample Data Qualified in this SDG 
 
789 Upper Mountain Road Site 
Isotopic Thorium - Field Blank Data Qualification Summary - SDG 160-39298-1 
 

 No Sample Data Qualified in this SDG 



LDC #:_~49::....:6::;..::0;..:.6:......:A..:.....;73=---

SDG #:-.:1~6=-0--=-3=92=9-=-8-___:.1_ 
Laboratory: Eurofins 

VALIDATION COMPLETENESS WORKSHEET 

Level IV 

METHOD: Isotopic Thorium (Method A-01-R) 

Date: li/12/Zz;J 
Page:--l,_of__Z:.

Reviewer: ----C1cF= 
2nd Reviewer:~ 

The sam pies listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

)(Ill 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

Valjdatjon Area Comments 

Sample receipUTechnical holding times 

Initial calibration A 
Calibration verification 

Laboratory Blanks 

Field blanks N 
Matrix Spike/Matrix Spike Duplicates 

Duplicates A 
Laborato_ry_ control samples 

Field duplicates 

Tracer Recovery -~ 
SW 1 ./ ' .., / 

f.Df:\.I/II"X'- r 
Minimum detectable ~_!ty_(MDI1_\..---

Sample result verification 

nf rf"'t"' 

A= Acceptable 
N = Not provided/applicable 

SW = See worksheet 

Client ID 

789UMR-TP05-0006-01 

789UMR-TP05-0612-01 

789UMR-TP05-1218-01 

789UMR-TP05-1824-01 

789UMR-TP05-1824-02 

789UMR-TP05-2430-01 

789UM R-TP05-3036-0 1 

789UMR-TP05-3654-01 

789UMR-TP06-0006-01 

789UMR-TP06-0612-01 

789UMR-TP06-1216-01 

789UMR-TP07 -0006-01 

789UMR-TP07-0612-01 

789UMR-TP07 -1218-01 

789UMR-TP07-1824-01 

789UMR-TP07 -2428-01 

ND =No compounds detected 

R = Rinsate 
FB = Field blank 

L:\Weston Solutions\Upper Mountain\49606A73W.wpd 1 

D = Duplicate 
TB = Trip blank 

EB = Equipment blank 

LabiD 

160-39298-1 

160-39298-2 

160-39298-3 

160-39298-4 

160-39298-5 

160-39298-6 

160-39298-7 

160-39298-8 

160-39298-9 

160-39298-1 0 

160-39298-11 

160-39298-12 

160-39298-13 

160-39298-14 

160-39298-15 

160-39298-16 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/26/20 

Soil 08/25/20 

Soil 08/25/20 

Soil 08/25/20 

Soil 08/25/20 

Soil 08/25/20 



LDC #: 49606A 73 

SDG #: 160-39298-1 

Laboratory: Eurofins 

VALIDATION COMPLETENESS WORKSHEET 
Level IV 

METHOD: Isotopic Thorium (Method A-01-R) 

17 789UMR-TP08-0006-1 160-39298-17 

18 789UMR-TP08-0612-01 160-39298-18 

19 789UMR-TP08-1218-01 160-39298-19 

20 789UMR-TP08-1218-02 160-39298-20 

21 789UMR-TP08-1824-01 160-39298-21 

22 789UMR-TP08-3032-01 160-39298-22 

23 789UMR-TP09-0006-0 1 160-39298-23 

24 789UMR-TP09-0612-0 1 160-39298-24 

25 789UMR-TP09-1218-01 160-39298-25 

26 789UMR-TP09-1824-01 160-39298-26 

27 789UMR-TP1 0-0006-01 160-39298-27 

28 789UMR-TP10-0612-01 160-39298-28 

29 789UMR-TP1 0-1218-01 160-39298-29 

30 789UMR-TP1 0-1824-01 160-39298-30 

31 789UMR-TP11-0006-01 160-39298-31 

32 789UMR-TP11-0612-01 160-39298-32 

33 789UMR-TP11-1218-01 160-39298-33 

34 789UMR-TP11-1824-01 160-39298-34 

35 789UMR-TP11-2430-0 1 160-39298-35 

36 789UMR-TP12-0002-01 160-39298-36 

37 789UMR-TP12-0204-01 160-39298-37 

38 789UMR-TP12-0406-01 160-39298-38 

39 789UMR-TP13-0006-01 160-39298-39 

40 789UMR-TP13-0612-01 160-39298-40 

41 789UMR-TP13-1218-01 160-39298-41 

42 789UMR-TP13-1824-01 160-39298-42 

43 789UMR-TP05-1824-01 MS 160-39298-4MS 

44 789UMR-TP05-1824-01 MSD 160-39298-4MSD 

45 789UMR-TP08-1218-01 MS 160-39298-19MS 

46 789UMR-TP08-1218-01 MSD 160-39298-19MSD 

47 789UMR-TP08-3032-01 DUP 160-39298-22DUP 

48 789UMR-TP12-0406-01 DUP 160-39298-38DUP 

49 

50 

J:\1 

L:\Weston Solutions\Upper Mountain\49606A73W.wpd 2 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

oate:JJi.rzl..zo 
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Reviewer:~ 

2nd Reviewer:~ 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/25/20 

08/26/20 

08/26/20 

08/26/20 

08/26/20 

08/26/20 

08/26/20 

08/26/20 

08/26/20 

08/26/20 

08/25/20 

08/25/20 

08/25/20 

08/26/20 



LDC #:49606A73 VALIDATION FINDINGS CHECKLIST 

METHOD: Radiochemistry 

Validation Area Yes No NA 

I. Technical holding times 

Were all technical holding times were met? X 

II. Calibration 

Were all instuments and detectors calibrated as 

required? X 

Were NIST traceable standards used for all 

calibrations? X 

Was the check source identified by activity and 

radionuclide? X 

Were check sources including background counts 

analyzed at the required frequency and within 

laboratory control limits? X 

Ill. Blanks 

Was a method blank assoicated with every sample in 

this SDG? X 

Were any activities detected in the method blank 

greater than the minimum detectable concentration 

(MDC)? X 

IV. Matrix Spike/Matrix Spike Duplicates/Laboratory Duplicates 

Were MS/MSD recoveries with the QC limits? (If the 

sample concentration exceeded the spike 

concentration by a factor of 4, no action was taken.) X 

Were the MS/MSD or laboratory duplicate relative 

percent differences (RPDs) within the QC limits? X 

V. Chemical Recovery 

Were recoveries within QC limits (when applicable)? X 

VI. Laboratory Control Samples 

Was a LCS analyzed for each batch in the SDG? X 

Were the LCS recoveries and RPDs (if applicable) 

within QC limits? X 

VII. Sample Result Verification 

Were the MDCs less than the reporting limit (RL)? X 

VIII. Overall Assessment of Data 

Was the overall assessment of the data found to be 

acceptable? X 

IX. Field Duplicates 

Were field duplicates identifed in this SDG? X 

Were target analytes detected in the field duplicates? X 

X. Field Blanks 

Were field blanks identified in this SDG? X 

Were target analytes detected in the field blanks? X 

Comments 

Page 1 of 1 

Reviewer:CR 



LDC #: 49606A73 

METHOD: Radiochemistry 

Sample Concentration, unless otherwise noted: pCi/g 

PB Action 
Isotope 

(pCi/g) Level No quais 

Th-230 0.07819 

Sample Concentration, unless otherwise noted: pCi/g 
I 

L.. 

Isotope 
PB Action 

~-
(pCi/g) Level No quais 

t,!h-230 I 0.14951 I I 

VALIDATION FINDINGS WORKSHEET 

Laboratory Blank Contamination (PB/ICB/CCB) 

Associated Samples: 1-18 

Sample Identification 

I 
--

Associated Samples: 22, 31-37, 41, 42 

Sample Identification 

I I I I 

-

-

l 

l 

Page 1 of 1 

Reviewer:CR 



LDC #:49606A73 

METHOD: Radiochemistry 

VALIDATION FINDINGS WORKSHEETS 

Matrix Spike/Matrix Spike Duplicates 

MS/MSD analysis was performed by the laboratory. All MS/MSD percent recoveries (%R} and duplciate error rations (DERs) were within the 

acceptable limits with the following exceptions. 

MS/MSD 

10 Matrix Isotope MS%R MSD%R %R Limit DER DER Limit Assocaited Samples Qualification Det/ND 

45,46 s Th-230 133 76-115 19-21, 23-30 Jdet/A Det 

Th-230 3.03 3 19-21, 23-30 J/UJ/A Det 

Comments: 

Page 1 of 1 

Reviewer:CR 



LDC #: 49606A73 

METHOD: Radiochemistry 

Isotope 
4 

Th-228 216 

Th-230 31.8 

Th-232 193 

Isotope 
19 

Th-228 3.01 

Th-230 1.17 

Th-232 2.83 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Concentration (pCi/g) 

5 

248 

35.8 

235 

Concentration (pCi/g) 

20 

3.06 

0.998 

2.89 

V:\Christina\Excel WS\Weston- Upper Mountain\49606A73 

RPD 

14 

12 

20 

RPD 

2 

16 

2 

Page 1 of 1 
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LDC #:49606A73 

METHOD: Radiochemistry 

VALIDATION FINDINGS WORKSHEETS 

Chemical Recovery 

A LCS was analzyed for each matrix at the requried frequencies. All LCS percent recoveries (%R) were within the acceptable limits with the 

following exceptions. 

Associated 

Tracer Matrix Isotope Tracer %R %R Limit Assocaited Samples Qualification Det/ND 

Th-229 s All isotopic Th 112 30-110 11 J/UJ/P Det 
- - L____ - - L___ --

Comments: 

Page 1 of 1 

Reviewer:CR 



LDC #:49606A 73 

METHOD: Radiochemsitry 

VALIDATION FINDINGS WORKSHEETS 

Minimal Detectable Concentration 

All requested minimal detectable concentrations (MDC) were met with the following exceptions. 

Sample 10 Isotope QAPP Rl (pCi/g) laboratory MDC (pCi/g) Qualification 

5 Th-228 1.00 1.33 Text 

6 Th-228 1.00 1.18 

31 Th-228 1.00 7.36 

Th-230 1.00 4.17 

Th-232 1.00 3.59 

32 Th-228 1.00 7.82 

Th-230 1.00 4.68 

Th-232 1.00 4.02 

33 Th-228 1.00 6.15 

Th-230 1.00 4.82 

Th-232 1.00 4.8 

34 Th-228 1.00 6.94 

Th-230 1.00 5.91 

Th-232 1.00 4.85 

35 Th-228 1.00 8.41 

Th-230 1.00 5.03 

Th-232 1.00 5 

36 Th-228 1.00 6.47 

Th-230 1.00 5.86 

Th-232 1.00 5.47 

37 Th-228 1.00 7.33 

Th-230 1.00 5.2 

Th-232 1.00 4.61 

41 Th-228 1.00 9.18 

Th-230 1.00 4.73 

Th-232 1.00 5.08 

42 Th-228 1.00 1.57 

Page 1 of 1 
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LDC #:49606A73 

METHOD: Radiochemistry 

VALIDATION FINDINGS CHECKLIST 

Quality Control Sample Recalculations 

Percent recoveries (%R) for the laboratory control sample (LCS), matrix spike (MS), and chemical recovery were recalcuated using the 

following formula. 

%R = (Found/True) x 100 

Found = concentration of each analyte measured in the analysis. For the MS calculation, Found = SSR (Spiked Sample Result) - SR (Sample 

Result) 

True= concentraiton of each analyte in the source 

The sample and duplciate relative percent difference (RPD) was recalcuated using the following formula. 

RPD = (Absolute value(S-D)x 200) I (S+D) 

S =Original sample concentraiton 

D = Duplciate sample concentration 

In the case, where the laboratory the reported relative error ration (RER) instead of RPD for the laboratory duplicates, the following formula 

was used. 

RER = (Absolute value (S-D))/(SU + DU) 

S =Original sample concentraiton 

D = Duplciate sample concentration 

SU =Sample uncertainty 

DU = Duplicate uncertainty 

Sample ID Type of Analysis 

LCS LCS 

45 MS 

48 Duplicate 

19 Chemical recovery 

Isotope Found/S 

Th-230 4.219 

Th-230 3.898 

Th-228 4.9 

Th-229 4.61 

Recalcuated Reported 

True/D %R/RPD/RER %R/RPD/RER Acceptable (Y/N) 

4.01 105 105 y 

4.01 97 97 y 

4.718 4 4Y 

5.97 77.2 77.3 y 

Page 1 of 1 

Reviewer:CR 



LDC #:49606A73 

METHOD: Radiochemistry 

VALIDATION FINDINGS CHECKLIST 

Sample Calculation Verification 

Analytes were recalcuated and verified using the following equation. 

Page 1 of 2 

Reviewer:CR 

Concentrat!on =(Result from raw data x Final volume x Dilution factor) I (Percent solids (if applicable) x Initial weight or volume) 

Reported 

Raw Data Branch Initial Weight Time Th-229 Result Recalcuated Acceptable 

Sample ID Analyte (counts) Ratio (g) (minutes) Efficiency Tracer(%) correction (pCi/g) Result (pCi/g) (Y/N) 

1 Th-228 1711.5 99.8 0.5 240 28.89 95.26 0 23.4 23.4 y 

2 Th-230 507 99.7 0.5 240 22.66 84.2 0 9.93 10.0 y 

3 Th-232 1505 100.2 0.2 240 27.22 93.21 0 55.6 55.6 y 

4 Th-228 2084.5 99.8 0.1 240 27.04 66.94 0 216 217 y 

5 Th-230 351.75 99.7 0.1 240 22.69 81.13 0 35.8 36.0 y 

6 Th-232 1704.25 100.2 0.1 240 23.51 91.19 0 148 149 y 

7 Th-228 1372.5 99.8 0.1 240 24.34 105.04 0 102 101 y 

8 Th-230 691.25 99.7 1 240 27.37 69.02 0 6.87 6.89 y 

9 Th-232 438.5 100.2 1.01 240 26.76 93.05 0 3.3 3.3 y 

10 Th-228 2186.5 99.8 1 240 28.89 85.2 0 16.8 17 y 

11 Th-230 317 99.7 1 240 22.66 112.24 0 2.34 2.35 y 

12 Th-232 2296.75 100.2 0.5035 240 27.02 84.96 0 37.2 37.2 y 

13 Th-228 1227.5 99.8 0.2011 240 26.8 80.48 0 53.3 53.2 y 

14 Th-230 238.75 99.7 1.0027 240 28.38 89.66 0 1.76 1.76 y 

15 Th-232 547.5 100.2 1.0063 240 27.12 85.58 0 4.39 4.39 y 

16 Th-228 843.5 99.8 0.9998 240 23 106.08 0 6.51 6.50 y 

17 Th-230 158.25 99.7 1.006 240 23.69 99.94 0 1.25 1.25 y 
: 

18 Th-232 139 100.2 0.1987 240 27.77 86.54 0 5.45 5.45 y 

19 Th-228 343.25 99.8 1 240 27.37 77.34 0.03914 3.01 3.01 y 

20 Th-230 154.25 99.7 0.99 240 26.18 102.21 0.095339 0.998 1.001 y 

21 Th-232 449.5 100.2 0.99 240 26.31 91.95 0.0071 3.49 3.51 y 

22 Th-228 179.25 99.8 0.1004 240 27.77 95.2 0 12.7 12.7 y 

23 Th-230 146.25 99.7 1.006 240 27.02 83.32 0.095339 1.12 1.12 y 

24 Th-232 64.25 100.2 1.0063 240 26.8 49.69 0.0071 0.891 0.891 y 

25 Th-228 126.5 99.8 1.0042 240 27.12 73.81 0.03914 1.14 1.14 y 
- - ------- L___ --- -------------



LDC #:49606A73 

26 Th-230 194.25 99.7 

27 Th-232 278 100.2 

28 Th-228 557.25 99.8 

29 Th-230 143.5 99.7 

30 Th-232 216.75 100.2 

31 Th-228 49.5 99.8 

32 Th-230 163.5 99.7 

33 Th-232 1990 100.2 

34 Th-228 1410.5 99.8 

35 Th-230 33.25 99.7 

36 Th-232 1618 100.2 

37 Th-228 176.75 99.8 

38 Th-230 215 99.7 

39 Th-232 3381.75 100.2 

40 Th-228 4577.75 99.8 

41 Th-230 191.25 99.7 

42 Th-232 653.75 100.2 

VALIDATION FINDINGS CHECKLIST 

Sample Calculation Verification 

1.0058 240 23 105.01 

0.9938 240 27.77 78.8 

0.9962 240 27.16 84.27 

0.9986 240 26.51 84.66 

1.0013 240 24.89 96.24 

0.01 240 26.51 94.92 

0.01 240 24.89 90.27 

0.01 240 26.77 97.39 

0.0099 240 24.22 99.37 

0.0101 240 23 109.82 

0.0099 240 27.77 83.01 

0.01 240 25.17 108.29 

0.9934 240 25.14 82 

1 240 25.68 79.45 

0.99 240 27.22 63.83 

0.01 240 27.15 90.24 

0.0504 240 26.84 91.68 

0.095339 1.41 

0.0071 2.39 

0.03914 4.56 

0.095339 1.11 

0.0071 1.69 

0 36.9 

0 137 

0 1430 

0 1110 

0 27 

0 1330 

0 122 

0.095339 1.88 

0.0071 30.9 

0.03914 49.9 

0 146 

0 98.8 

1.41 y 

2.39 y 

4.56 y 

1.11 y 

1.69 y 

37.0 y 

137 y 

1430 y 

1113 y 

25 y 

1328 y 

122 y 

1.88 y 

31.0 y 

50.0 y 

147 y 

98.7 y 
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789 Upper Mountain - LDC# 49606

SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP05-0006-01 Thorium160-39298-1 9/29/2020 2.2 J 0.12 pCi/gJ 0.079

789UMR-TP05-0006-01 Thorium160-39298-1 9/29/2020 20 J 1.1 mg/KgJ 0.72

789UMR-TP05-0006-01 U-233160-39298-1 9/30/2020 0.016 0.03 mg/Kg0.016

789UMR-TP05-0006-01 U-234160-39298-1 9/30/2020 0.016 0.03 mg/Kg0.016

789UMR-TP05-0006-01 U-235160-39298-1 9/30/2020 0.096 J 0.03 mg/KgJ 0.016

789UMR-TP05-0006-01 U-236160-39298-1 9/30/2020 0.016 0.03 mg/Kg0.016

789UMR-TP05-0006-01 U-238160-39298-1 9/30/2020 13 B 0.03 mg/Kg0.016

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP05-0006-01 Thorium-228160-39298-1 10/28/2020 23.4 0.202.27 pCi/g

789UMR-TP05-0006-01 Thorium-230160-39298-1 10/28/2020 4.61 0.140.637 pCi/g

789UMR-TP05-0006-01 Thorium-232160-39298-1 10/28/2020 22.8 0.142.22 pCi/g

789UMR-TP05-0006-01 Uranium-233/234160-39298-1 9/29/2020 13.5 F J 0.091.37 pCi/gJ

789UMR-TP05-0006-01 Uranium-235/236160-39298-1 9/29/2020 0.582 0.090.189 pCi/g

789UMR-TP05-0006-01 Uranium-238160-39298-1 9/29/2020 13.4 F J 0.081.37 pCi/gJ

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP05-0006-01 Actinium 228160-39298-1 10/6/2020 95.6 1.229.97 pCi/g

789UMR-TP05-0006-01 Bismuth-212160-39298-1 10/6/2020 99.4 5.0511.5 pCi/g

789UMR-TP05-0006-01 Bismuth-214160-39298-1 10/6/2020 23.3 0.922.71 pCi/g

789UMR-TP05-0006-01 Cesium-137160-39298-1 10/6/2020 0.269 U 0.800.487 pCi/gU

789UMR-TP05-0006-01 Lead-212160-39298-1 10/6/2020 110 0.7214.3 pCi/g

789UMR-TP05-0006-01 Lead-214160-39298-1 10/6/2020 24.3 0.822.64 pCi/g

789UMR-TP05-0006-01 Potassium-40160-39298-1 10/6/2020 24.5 3.675.45 pCi/g

789UMR-TP05-0006-01 Protactinium-234160-39298-1 10/6/2020 0.825 U 4.242.57 pCi/gU
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP05-0006-01 Radium-224160-39298-1 10/6/2020 110 0.7214.3 pCi/g

789UMR-TP05-0006-01 Radium-226160-39298-1 10/6/2020 23.3 0.922.71 pCi/g

789UMR-TP05-0006-01 Radium-228160-39298-1 10/6/2020 95.6 1.229.97 pCi/g

789UMR-TP05-0006-01 Thallium-208160-39298-1 10/6/2020 34.1 0.493.64 pCi/g

789UMR-TP05-0006-01 Thorium-234160-39298-1 10/6/2020 6.81 U UJ 262.25 pCi/gUJ
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP06-0612-01 Thorium160-39298-10 9/29/2020 10 J 0.98 mg/KgJ 0.66

789UMR-TP06-0612-01 Thorium160-39298-10 9/29/2020 1.1 J 0.11 pCi/gJ 0.073

789UMR-TP06-0612-01 U-233160-39298-10 9/30/2020 0.015 0.02 mg/Kg0.015

789UMR-TP06-0612-01 U-234160-39298-10 9/30/2020 0.015 0.02 mg/Kg0.015

789UMR-TP06-0612-01 U-235160-39298-10 9/30/2020 0.045 J 0.02 mg/KgJ 0.015

789UMR-TP06-0612-01 U-236160-39298-10 9/30/2020 0.015 0.02 mg/Kg0.015

789UMR-TP06-0612-01 U-238160-39298-10 9/30/2020 6.1 B 0.02 mg/Kg0.015

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP06-0612-01 Thorium-228160-39298-10 10/29/2020 16.8 0.111.58 pCi/g

789UMR-TP06-0612-01 Thorium-230160-39298-10 10/29/2020 3.42 0.080.434 pCi/g

789UMR-TP06-0612-01 Thorium-232160-39298-10 10/29/2020 15.9 0.081.51 pCi/g

789UMR-TP06-0612-01 Uranium-233/234160-39298-10 9/29/2020 2.73 F J 0.100.389 pCi/gJ

789UMR-TP06-0612-01 Uranium-235/236160-39298-10 9/29/2020 0.0164 U 0.100.0531 pCi/gU

789UMR-TP06-0612-01 Uranium-238160-39298-10 9/29/2020 2.51 F J 0.100.367 pCi/gJ

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP06-0612-01 Actinium 228160-39298-10 10/2/2020 38.8 0.914.15 pCi/g

789UMR-TP06-0612-01 Bismuth-212160-39298-10 10/2/2020 39.9 4.146.31 pCi/g

789UMR-TP06-0612-01 Bismuth-214160-39298-10 10/2/2020 10.2 0.671.4 pCi/g

789UMR-TP06-0612-01 Cesium-137160-39298-10 10/2/2020 0.218 U 0.570.35 pCi/gU

789UMR-TP06-0612-01 Lead-212160-39298-10 10/2/2020 41.4 0.514.41 pCi/g

789UMR-TP06-0612-01 Lead-214160-39298-10 10/2/2020 10.3 0.761.33 pCi/g

789UMR-TP06-0612-01 Potassium-40160-39298-10 10/2/2020 16.3 2.954.33 pCi/g

789UMR-TP06-0612-01 Protactinium-234160-39298-10 10/2/2020 0.84 U 1.040.936 pCi/gU

789UMR-TP06-0612-01 Radium-224160-39298-10 10/2/2020 41.4 0.514.41 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP06-0612-01 Radium-226160-39298-10 10/2/2020 10.2 0.671.4 pCi/g

789UMR-TP06-0612-01 Radium-228160-39298-10 10/2/2020 38.8 0.914.15 pCi/g

789UMR-TP06-0612-01 Thallium-208160-39298-10 10/2/2020 13.6 0.351.52 pCi/g

789UMR-TP06-0612-01 Thorium-234160-39298-10 10/2/2020 4.74 U UJ 16.82.3 pCi/gUJ
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP06-1216-01 Thorium160-39298-11 9/29/2020 0.85 J 0.11 pCi/gJ 0.072

789UMR-TP06-1216-01 Thorium160-39298-11 9/29/2020 7.7 J 0.97 mg/KgJ 0.65

789UMR-TP06-1216-01 U-233160-39298-11 9/30/2020 0.015 0.02 mg/Kg0.015

789UMR-TP06-1216-01 U-234160-39298-11 9/30/2020 0.015 0.02 mg/Kg0.015

789UMR-TP06-1216-01 U-235160-39298-11 9/30/2020 0.032 J 0.02 mg/KgJ 0.015

789UMR-TP06-1216-01 U-236160-39298-11 9/30/2020 0.015 0.02 mg/Kg0.015

789UMR-TP06-1216-01 U-238160-39298-11 9/30/2020 4.6 B 0.02 mg/Kg0.015

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP06-1216-01 Thorium-228160-39298-11 10/29/2020 9.07 J 0.090.922 pCi/gJ

789UMR-TP06-1216-01 Thorium-230160-39298-11 10/29/2020 2.34 J 0.060.329 pCi/gJ

789UMR-TP06-1216-01 Thorium-232160-39298-11 10/29/2020 8.52 J 0.040.873 pCi/gJ

789UMR-TP06-1216-01 Uranium-233/234160-39298-11 9/29/2020 3.41 F J 0.070.427 pCi/gJ

789UMR-TP06-1216-01 Uranium-235/236160-39298-11 9/29/2020 0.179 0.060.0851 pCi/g

789UMR-TP06-1216-01 Uranium-238160-39298-11 9/29/2020 3.53 F J 0.050.437 pCi/gJ

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP06-1216-01 Actinium 228160-39298-11 10/2/2020 15.9 0.451.88 pCi/g

789UMR-TP06-1216-01 Bismuth-212160-39298-11 10/2/2020 17.1 2.372.8 pCi/g

789UMR-TP06-1216-01 Bismuth-214160-39298-11 10/2/2020 4.24 0.380.666 pCi/g

789UMR-TP06-1216-01 Cesium-137160-39298-11 10/2/2020 0.111 U 0.280.171 pCi/gU

789UMR-TP06-1216-01 Lead-212160-39298-11 10/2/2020 18.7 0.292.47 pCi/g

789UMR-TP06-1216-01 Lead-214160-39298-11 10/2/2020 4.59 0.360.576 pCi/g

789UMR-TP06-1216-01 Potassium-40160-39298-11 10/2/2020 16.8 1.022.75 pCi/g

789UMR-TP06-1216-01 Protactinium-234160-39298-11 10/2/2020 -0.0643 U 1.820.194 pCi/gU

789UMR-TP06-1216-01 Radium-224160-39298-11 10/2/2020 18.7 0.292.47 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP06-1216-01 Radium-226160-39298-11 10/2/2020 4.24 0.380.666 pCi/g

789UMR-TP06-1216-01 Radium-228160-39298-11 10/2/2020 15.9 0.451.88 pCi/g

789UMR-TP06-1216-01 Thallium-208160-39298-11 10/2/2020 5.88 0.200.703 pCi/g

789UMR-TP06-1216-01 Thorium-234160-39298-11 10/2/2020 1.83 U UJ 11.30.832 pCi/gUJ

Page 6 of 84



SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP07-0006-01 Thorium160-39298-12 9/29/2020 10 J 1.1 mg/KgJ 0.76

789UMR-TP07-0006-01 Thorium160-39298-12 9/29/2020 1.1 J 0.12 pCi/gJ 0.083

789UMR-TP07-0006-01 U-233160-39298-12 9/30/2020 0.017 0.03 mg/Kg0.017

789UMR-TP07-0006-01 U-234160-39298-12 9/30/2020 0.017 0.03 mg/Kg0.017

789UMR-TP07-0006-01 U-235160-39298-12 9/30/2020 0.04 J 0.03 mg/KgJ 0.017

789UMR-TP07-0006-01 U-236160-39298-12 9/30/2020 0.017 0.03 mg/Kg0.017

789UMR-TP07-0006-01 U-238160-39298-12 9/30/2020 5.2 B 0.03 mg/Kg0.017

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP07-0006-01 Thorium-228160-39298-12 10/30/2020 36.9 0.223.47 pCi/g

789UMR-TP07-0006-01 Thorium-230160-39298-12 10/30/2020 6.67 0.100.865 pCi/g

789UMR-TP07-0006-01 Thorium-232160-39298-12 10/30/2020 37.2 0.073.49 pCi/g

789UMR-TP07-0006-01 Uranium-233/234160-39298-12 9/30/2020 8.44 F J 0.050.905 pCi/gJ

789UMR-TP07-0006-01 Uranium-235/236160-39298-12 9/30/2020 0.711 0.030.192 pCi/g

789UMR-TP07-0006-01 Uranium-238160-39298-12 9/30/2020 8.01 F J 0.020.868 pCi/gJ

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP07-0006-01 Actinium 228160-39298-12 10/2/2020 51.2 0.985.44 pCi/g

789UMR-TP07-0006-01 Bismuth-212160-39298-12 10/2/2020 51.4 3.916.64 pCi/g

789UMR-TP07-0006-01 Bismuth-214160-39298-12 10/2/2020 10.1 0.601.23 pCi/g

789UMR-TP07-0006-01 Cesium-137160-39298-12 10/2/2020 0.0459 U 0.530.319 pCi/gU

789UMR-TP07-0006-01 Lead-212160-39298-12 10/2/2020 58.1 0.557.59 pCi/g

789UMR-TP07-0006-01 Lead-214160-39298-12 10/2/2020 11.2 0.571.29 pCi/g

789UMR-TP07-0006-01 Potassium-40160-39298-12 10/2/2020 22.1 2.444.27 pCi/g

789UMR-TP07-0006-01 Protactinium-234160-39298-12 10/2/2020 0.804 U 3.021.47 pCi/gU

789UMR-TP07-0006-01 Radium-224160-39298-12 10/2/2020 58.1 0.557.59 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP07-0006-01 Radium-226160-39298-12 10/2/2020 10.1 0.601.23 pCi/g

789UMR-TP07-0006-01 Radium-228160-39298-12 10/2/2020 51.2 0.985.44 pCi/g

789UMR-TP07-0006-01 Thallium-208160-39298-12 10/2/2020 17.3 0.361.9 pCi/g

789UMR-TP07-0006-01 Thorium-234160-39298-12 10/2/2020 4.23 U UJ 20.81.72 pCi/gUJ
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP07-0612-01 Thorium160-39298-13 9/29/2020 1.7 J 0.11 pCi/gJ 0.075

789UMR-TP07-0612-01 Thorium160-39298-13 9/29/2020 15 J 1 mg/KgJ 0.68

789UMR-TP07-0612-01 U-233160-39298-13 9/30/2020 0.015 0.03 mg/Kg0.015

789UMR-TP07-0612-01 U-234160-39298-13 9/30/2020 0.015 0.03 mg/Kg0.015

789UMR-TP07-0612-01 U-235160-39298-13 9/30/2020 0.061 J 0.03 mg/KgJ 0.015

789UMR-TP07-0612-01 U-236160-39298-13 9/30/2020 0.015 0.03 mg/Kg0.015

789UMR-TP07-0612-01 U-238160-39298-13 9/30/2020 7.4 B 0.03 mg/Kg0.015

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP07-0612-01 Thorium-228160-39298-13 10/30/2020 53.3 0.505.41 pCi/g

789UMR-TP07-0612-01 Thorium-230160-39298-13 10/30/2020 9.14 0.241.48 pCi/g

789UMR-TP07-0612-01 Thorium-232160-39298-13 10/30/2020 53.3 0.305.41 pCi/g

789UMR-TP07-0612-01 Uranium-233/234160-39298-13 9/30/2020 10.9 F J 0.051.12 pCi/gJ

789UMR-TP07-0612-01 Uranium-235/236160-39298-13 9/30/2020 0.749 0.030.202 pCi/g

789UMR-TP07-0612-01 Uranium-238160-39298-13 9/30/2020 10.7 F J 0.041.11 pCi/gJ

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP07-0612-01 Actinium 228160-39298-13 10/2/2020 64.1 1.156.78 pCi/g

789UMR-TP07-0612-01 Bismuth-212160-39298-13 10/2/2020 66.7 5.338.61 pCi/g

789UMR-TP07-0612-01 Bismuth-214160-39298-13 10/2/2020 13 0.781.57 pCi/g

789UMR-TP07-0612-01 Cesium-137160-39298-13 10/2/2020 -0.00369 U 0.690.41 pCi/gU

789UMR-TP07-0612-01 Lead-212160-39298-13 10/2/2020 71.1 0.747.53 pCi/g

789UMR-TP07-0612-01 Lead-214160-39298-13 10/2/2020 13.5 0.821.59 pCi/g

789UMR-TP07-0612-01 Potassium-40160-39298-13 10/2/2020 25.1 1.724.14 pCi/g

789UMR-TP07-0612-01 Protactinium-234160-39298-13 10/2/2020 -0.103 U 4.410.324 pCi/gU

789UMR-TP07-0612-01 Radium-224160-39298-13 10/2/2020 71.1 0.747.53 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP07-0612-01 Radium-226160-39298-13 10/2/2020 13 0.781.57 pCi/g

789UMR-TP07-0612-01 Radium-228160-39298-13 10/2/2020 64.1 1.156.78 pCi/g

789UMR-TP07-0612-01 Thallium-208160-39298-13 10/2/2020 23.8 0.502.57 pCi/g

789UMR-TP07-0612-01 Thorium-234160-39298-13 10/2/2020 2.76 U UJ 24.88.74 pCi/gUJ

Page 10 of 84



SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP07-1218-01 Thorium160-39298-14 9/29/2020 0.95 J 0.1 pCi/gJ 0.068

789UMR-TP07-1218-01 Thorium160-39298-14 9/29/2020 8.7 J 0.91 mg/KgJ 0.62

789UMR-TP07-1218-01 U-233160-39298-14 9/30/2020 0.014 0.02 mg/Kg0.014

789UMR-TP07-1218-01 U-234160-39298-14 9/30/2020 0.014 0.02 mg/Kg0.014

789UMR-TP07-1218-01 U-235160-39298-14 9/30/2020 0.027 J 0.02 mg/KgJ 0.014

789UMR-TP07-1218-01 U-236160-39298-14 9/30/2020 0.014 0.02 mg/Kg0.014

789UMR-TP07-1218-01 U-238160-39298-14 9/30/2020 3.5 B 0.02 mg/Kg0.014

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP07-1218-01 Thorium-228160-39298-14 10/30/2020 7.41 0.090.779 pCi/g

789UMR-TP07-1218-01 Thorium-230160-39298-14 10/30/2020 1.76 0.050.272 pCi/g

789UMR-TP07-1218-01 Thorium-232160-39298-14 10/30/2020 6.64 0.040.711 pCi/g

789UMR-TP07-1218-01 Uranium-233/234160-39298-14 10/2/2020 3.44 F J 0.060.446 pCi/gJ

789UMR-TP07-1218-01 Uranium-235/236160-39298-14 10/2/2020 0.432 0.050.139 pCi/g

789UMR-TP07-1218-01 Uranium-238160-39298-14 10/2/2020 3.23 F J 0.040.425 pCi/gJ

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP07-1218-01 Actinium 228160-39298-14 10/2/2020 14.1 0.411.65 pCi/g

789UMR-TP07-1218-01 Bismuth-212160-39298-14 10/2/2020 14.6 2.163.16 pCi/g

789UMR-TP07-1218-01 Bismuth-214160-39298-14 10/2/2020 3.02 0.340.52 pCi/g

789UMR-TP07-1218-01 Cesium-137160-39298-14 10/2/2020 0.0527 U 0.250.152 pCi/gU

789UMR-TP07-1218-01 Lead-212160-39298-14 10/2/2020 16.5 0.302.19 pCi/g

789UMR-TP07-1218-01 Lead-214160-39298-14 10/2/2020 3.44 0.310.47 pCi/g

789UMR-TP07-1218-01 Potassium-40160-39298-14 10/2/2020 16.2 0.752.56 pCi/g

789UMR-TP07-1218-01 Protactinium-234160-39298-14 10/2/2020 0.316 U 1.60.581 pCi/gU

789UMR-TP07-1218-01 Radium-224160-39298-14 10/2/2020 16.5 0.302.19 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP07-1218-01 Radium-226160-39298-14 10/2/2020 3.02 0.340.52 pCi/g

789UMR-TP07-1218-01 Radium-228160-39298-14 10/2/2020 14.1 0.411.65 pCi/g

789UMR-TP07-1218-01 Thallium-208160-39298-14 10/2/2020 5.02 0.170.604 pCi/g

789UMR-TP07-1218-01 Thorium-234160-39298-14 10/2/2020 0.816 U UJ 10.60.564 pCi/gUJ
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP07-1824-01 Thorium160-39298-15 9/29/2020 7.5 J 0.98 mg/KgJ 0.66

789UMR-TP07-1824-01 Thorium160-39298-15 9/29/2020 0.82 J 0.11 pCi/gJ 0.072

789UMR-TP07-1824-01 U-233160-39298-15 9/30/2020 0.015 0.02 mg/Kg0.015

789UMR-TP07-1824-01 U-234160-39298-15 9/30/2020 0.015 0.02 mg/Kg0.015

789UMR-TP07-1824-01 U-235160-39298-15 9/30/2020 0.018 J J 0.02 mg/KgJ 0.015

789UMR-TP07-1824-01 U-236160-39298-15 9/30/2020 0.015 0.02 mg/Kg0.015

789UMR-TP07-1824-01 U-238160-39298-15 9/30/2020 2.4 B 0.02 mg/Kg0.015

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP07-1824-01 Thorium-228160-39298-15 10/30/2020 4.61 0.090.548 pCi/g

789UMR-TP07-1824-01 Thorium-230160-39298-15 10/30/2020 2.41 0.070.347 pCi/g

789UMR-TP07-1824-01 Thorium-232160-39298-15 10/30/2020 4.39 0.060.527 pCi/g

789UMR-TP07-1824-01 Uranium-233/234160-39298-15 9/30/2020 1.61 F J 0.020.265 pCi/gJ

789UMR-TP07-1824-01 Uranium-235/236160-39298-15 9/30/2020 0.13 0.030.073 pCi/g

789UMR-TP07-1824-01 Uranium-238160-39298-15 9/30/2020 1.75 F J 0.020.279 pCi/gJ

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP07-1824-01 Actinium 228160-39298-15 10/2/2020 7.38 0.350.99 pCi/g

789UMR-TP07-1824-01 Bismuth-212160-39298-15 10/2/2020 8.35 1.992.51 pCi/g

789UMR-TP07-1824-01 Bismuth-214160-39298-15 10/2/2020 1.77 0.270.391 pCi/g

789UMR-TP07-1824-01 Cesium-137160-39298-15 10/2/2020 0.0191 U 0.370.216 pCi/gU

789UMR-TP07-1824-01 Lead-212160-39298-15 10/2/2020 7.9 0.251.11 pCi/g

789UMR-TP07-1824-01 Lead-214160-39298-15 10/2/2020 2.08 0.360.462 pCi/g

789UMR-TP07-1824-01 Potassium-40160-39298-15 10/2/2020 16.6 1.223.14 pCi/g

789UMR-TP07-1824-01 Protactinium-234160-39298-15 10/2/2020 -0.0753 U 1.240.233 pCi/gU

789UMR-TP07-1824-01 Radium-224160-39298-15 10/2/2020 7.9 0.251.11 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP07-1824-01 Radium-226160-39298-15 10/2/2020 1.77 0.270.391 pCi/g

789UMR-TP07-1824-01 Radium-228160-39298-15 10/2/2020 7.38 0.350.99 pCi/g

789UMR-TP07-1824-01 Thallium-208160-39298-15 10/2/2020 2.5 0.140.376 pCi/g

789UMR-TP07-1824-01 Thorium-234160-39298-15 10/2/2020 1.64 U UJ 5.041.11 pCi/gUJ

Page 14 of 84



SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP07-2428-01 Thorium160-39298-16 9/29/2020 0.87 J 0.11 pCi/gJ 0.073

789UMR-TP07-2428-01 Thorium160-39298-16 9/29/2020 7.9 J 0.98 mg/KgJ 0.66

789UMR-TP07-2428-01 U-233160-39298-16 9/30/2020 0.015 0.02 mg/Kg0.015

789UMR-TP07-2428-01 U-234160-39298-16 9/30/2020 0.015 0.02 mg/Kg0.015

789UMR-TP07-2428-01 U-235160-39298-16 9/30/2020 0.02 J J 0.02 mg/KgJ 0.015

789UMR-TP07-2428-01 U-236160-39298-16 9/30/2020 0.015 0.02 mg/Kg0.015

789UMR-TP07-2428-01 U-238160-39298-16 9/30/2020 2.5 B 0.02 mg/Kg0.015

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP07-2428-01 Thorium-228160-39298-16 10/30/2020 6.51 0.090.708 pCi/g

789UMR-TP07-2428-01 Thorium-230160-39298-16 10/30/2020 1.72 0.040.272 pCi/g

789UMR-TP07-2428-01 Thorium-232160-39298-16 10/30/2020 5.75 0.020.64 pCi/g

789UMR-TP07-2428-01 Uranium-233/234160-39298-16 9/30/2020 1.82 F J 0.020.291 pCi/gJ

789UMR-TP07-2428-01 Uranium-235/236160-39298-16 9/30/2020 0.071 0.050.0562 pCi/g

789UMR-TP07-2428-01 Uranium-238160-39298-16 9/30/2020 1.83 F J 0.040.292 pCi/gJ

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP07-2428-01 Actinium 228160-39298-16 10/2/2020 7.39 0.460.958 pCi/g

789UMR-TP07-2428-01 Bismuth-212160-39298-16 10/2/2020 7.79 1.661.9 pCi/g

789UMR-TP07-2428-01 Bismuth-214160-39298-16 10/2/2020 2.22 0.320.45 pCi/g

789UMR-TP07-2428-01 Cesium-137160-39298-16 10/2/2020 0.0921 U 0.280.17 pCi/gU

789UMR-TP07-2428-01 Lead-212160-39298-16 10/2/2020 8.28 0.240.956 pCi/g

789UMR-TP07-2428-01 Lead-214160-39298-16 10/2/2020 2.15 0.350.431 pCi/g

789UMR-TP07-2428-01 Potassium-40160-39298-16 10/2/2020 21 0.943.52 pCi/g

789UMR-TP07-2428-01 Protactinium-234160-39298-16 10/2/2020 -0.274 U 1.490.897 pCi/gU

789UMR-TP07-2428-01 Radium-224160-39298-16 10/2/2020 8.28 0.240.956 pCi/g

Page 15 of 84



SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP07-2428-01 Radium-226160-39298-16 10/2/2020 2.22 0.320.45 pCi/g

789UMR-TP07-2428-01 Radium-228160-39298-16 10/2/2020 7.39 0.460.958 pCi/g

789UMR-TP07-2428-01 Thallium-208160-39298-16 10/2/2020 2.6 0.190.387 pCi/g

789UMR-TP07-2428-01 Thorium-234160-39298-16 10/2/2020 2.52 U UJ 2.531.6 pCi/gUJ
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP08-0006-1 Thorium160-39298-17 9/29/2020 6.5 J 1 mg/KgJ 0.71

789UMR-TP08-0006-1 Thorium160-39298-17 9/29/2020 0.72 J 0.12 pCi/gJ 0.078

789UMR-TP08-0006-1 U-233160-39298-17 9/30/2020 0.016 0.03 mg/Kg0.016

789UMR-TP08-0006-1 U-234160-39298-17 9/30/2020 0.016 0.03 mg/Kg0.016

789UMR-TP08-0006-1 U-235160-39298-17 9/30/2020 0.021 J J 0.03 mg/KgJ 0.016

789UMR-TP08-0006-1 U-236160-39298-17 9/30/2020 0.016 0.03 mg/Kg0.016

789UMR-TP08-0006-1 U-238160-39298-17 9/30/2020 2.8 B 0.03 mg/Kg0.016

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP08-0006-1 Thorium-228160-39298-17 10/30/2020 2.38 0.070.341 pCi/g

789UMR-TP08-0006-1 Thorium-230160-39298-17 10/30/2020 1.25 0.040.225 pCi/g

789UMR-TP08-0006-1 Thorium-232160-39298-17 10/30/2020 2.53 0.060.354 pCi/g

789UMR-TP08-0006-1 Uranium-233/234160-39298-17 9/30/2020 1.5 F J 0.050.268 pCi/gJ

789UMR-TP08-0006-1 Uranium-235/236160-39298-17 9/30/2020 0.126 0.030.0767 pCi/g

789UMR-TP08-0006-1 Uranium-238160-39298-17 9/30/2020 1.39 F J 0.050.255 pCi/gJ

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP08-0006-1 Actinium 228160-39298-17 10/2/2020 4.35 0.410.87 pCi/g

789UMR-TP08-0006-1 Bismuth-212160-39298-17 10/2/2020 6.06 1.341.89 pCi/g

789UMR-TP08-0006-1 Bismuth-214160-39298-17 10/2/2020 1.86 0.290.442 pCi/g

789UMR-TP08-0006-1 Cesium-137160-39298-17 10/2/2020 0.0461 U 0.250.146 pCi/gU

789UMR-TP08-0006-1 Lead-212160-39298-17 10/2/2020 5.57 0.240.817 pCi/g

789UMR-TP08-0006-1 Lead-214160-39298-17 10/2/2020 1.62 0.290.327 pCi/g

789UMR-TP08-0006-1 Potassium-40160-39298-17 10/2/2020 18.5 1.323.45 pCi/g

789UMR-TP08-0006-1 Protactinium-234160-39298-17 10/2/2020 0.265 U 1.010.409 pCi/gU

789UMR-TP08-0006-1 Radium-224160-39298-17 10/2/2020 5.57 0.240.817 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP08-0006-1 Radium-226160-39298-17 10/2/2020 1.86 0.290.442 pCi/g

789UMR-TP08-0006-1 Radium-228160-39298-17 10/2/2020 4.35 0.410.87 pCi/g

789UMR-TP08-0006-1 Thallium-208160-39298-17 10/2/2020 1.88 0.180.341 pCi/g

789UMR-TP08-0006-1 Thorium-234160-39298-17 10/2/2020 0.967 U UJ 2.251.37 pCi/gUJ
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP08-0612-01 Thorium160-39298-18 10/6/2020 6.2 1 mg/Kg0.68

789UMR-TP08-0612-01 Thorium160-39298-18 10/6/2020 0.68 0.11 pCi/g0.075

789UMR-TP08-0612-01 U-233160-39298-18 10/8/2020 0.015 0.03 mg/Kg0.015

789UMR-TP08-0612-01 U-234160-39298-18 10/8/2020 0.015 0.03 mg/Kg0.015

789UMR-TP08-0612-01 U-235160-39298-18 10/8/2020 0.026 J U 0.03 mg/KgU 0.015

789UMR-TP08-0612-01 U-236160-39298-18 10/8/2020 0.015 0.03 mg/Kg0.015

789UMR-TP08-0612-01 U-238160-39298-18 10/8/2020 3.2 B 0.03 mg/Kg0.015

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP08-0612-01 Thorium-228160-39298-18 10/30/2020 5.39 0.411.04 pCi/g

789UMR-TP08-0612-01 Thorium-230160-39298-18 10/30/2020 2.14 0.240.613 pCi/g

789UMR-TP08-0612-01 Thorium-232160-39298-18 10/30/2020 5.45 0.261.04 pCi/g

789UMR-TP08-0612-01 Uranium-233/234160-39298-18 10/2/2020 1.37 0.060.237 pCi/g

789UMR-TP08-0612-01 Uranium-235/236160-39298-18 10/2/2020 0.0554 0.040.0477 pCi/g

789UMR-TP08-0612-01 Uranium-238160-39298-18 10/2/2020 1.47 0.040.246 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP08-0612-01 Actinium 228160-39298-18 10/2/2020 6.06 0.320.862 pCi/g

789UMR-TP08-0612-01 Bismuth-212160-39298-18 10/2/2020 6.02 1.742.07 pCi/g

789UMR-TP08-0612-01 Bismuth-214160-39298-18 10/2/2020 1.65 0.270.37 pCi/g

789UMR-TP08-0612-01 Cesium-137160-39298-18 10/2/2020 0.0398 U 0.210.176 pCi/gU

789UMR-TP08-0612-01 Lead-212160-39298-18 10/2/2020 6.21 0.200.733 pCi/g

789UMR-TP08-0612-01 Lead-214160-39298-18 10/2/2020 1.9 0.310.365 pCi/g

789UMR-TP08-0612-01 Potassium-40160-39298-18 10/2/2020 16.8 0.882.97 pCi/g

789UMR-TP08-0612-01 Protactinium-234160-39298-18 10/2/2020 0.196 U 1.340.681 pCi/gU

789UMR-TP08-0612-01 Radium-224160-39298-18 10/2/2020 6.21 0.200.733 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP08-0612-01 Radium-226160-39298-18 10/2/2020 1.65 0.270.37 pCi/g

789UMR-TP08-0612-01 Radium-228160-39298-18 10/2/2020 6.06 0.320.862 pCi/g

789UMR-TP08-0612-01 Thallium-208160-39298-18 10/2/2020 1.85 0.160.303 pCi/g

789UMR-TP08-0612-01 Thorium-234160-39298-18 10/2/2020 1.75 U UJ 2.141.34 pCi/gUJ
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP08-1218-01 Thorium160-39298-19 10/6/2020 0.74 0.11 pCi/g0.074

789UMR-TP08-1218-01 Thorium160-39298-19 10/6/2020 6.8 1 mg/Kg0.68

789UMR-TP08-1218-01 U-233160-39298-19 10/8/2020 0.015 0.03 mg/Kg0.015

789UMR-TP08-1218-01 U-234160-39298-19 10/8/2020 0.015 0.03 mg/Kg0.015

789UMR-TP08-1218-01 U-235160-39298-19 10/8/2020 0.02 J U 0.03 mg/KgU 0.015

789UMR-TP08-1218-01 U-236160-39298-19 10/8/2020 0.015 0.03 mg/Kg0.015

789UMR-TP08-1218-01 U-238160-39298-19 10/8/2020 2.6 B 0.03 mg/Kg0.015

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP08-1218-01 Thorium-228160-39298-19 10/5/2020 3.01 0.140.422 pCi/g

789UMR-TP08-1218-01 Thorium-230160-39298-19 10/5/2020 1.17 F J 0.130.243 pCi/gJ

789UMR-TP08-1218-01 Thorium-232160-39298-19 10/5/2020 2.83 0.060.397 pCi/g

789UMR-TP08-1218-01 Uranium-233/234160-39298-19 10/2/2020 1.25 0.030.22 pCi/g

789UMR-TP08-1218-01 Uranium-235/236160-39298-19 10/2/2020 0.0277 0.020.0321 pCi/g

789UMR-TP08-1218-01 Uranium-238160-39298-19 10/2/2020 0.858 0.040.176 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP08-1218-01 Actinium 228160-39298-19 10/1/2020 3.49 0.160.559 pCi/g

789UMR-TP08-1218-01 Bismuth-212160-39298-19 10/1/2020 6.62 1.241.88 pCi/g

789UMR-TP08-1218-01 Bismuth-214160-39298-19 10/1/2020 1.2 0.240.287 pCi/g

789UMR-TP08-1218-01 Cesium-137160-39298-19 10/1/2020 -0.0704 U 0.240.156 pCi/gU

789UMR-TP08-1218-01 Lead-212160-39298-19 10/1/2020 3.78 0.200.574 pCi/g

789UMR-TP08-1218-01 Lead-214160-39298-19 10/1/2020 1.35 0.240.313 pCi/g

789UMR-TP08-1218-01 Potassium-40160-39298-19 10/1/2020 15 2.663.6 pCi/g

789UMR-TP08-1218-01 Protactinium-234160-39298-19 10/1/2020 0.0395 U 0.840.314 pCi/gU

789UMR-TP08-1218-01 Radium-224160-39298-19 10/1/2020 3.78 0.200.574 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP08-1218-01 Radium-226160-39298-19 10/1/2020 1.2 0.240.287 pCi/g

789UMR-TP08-1218-01 Radium-228160-39298-19 10/1/2020 3.49 0.160.559 pCi/g

789UMR-TP08-1218-01 Thallium-208160-39298-19 10/1/2020 1.21 0.120.23 pCi/g

789UMR-TP08-1218-01 Thorium-234160-39298-19 10/1/2020 -0.937 U 3.691.38 pCi/gU
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP05-0612-01 Thorium160-39298-2 9/29/2020 3.9 J 0.1 pCi/gJ 0.069

789UMR-TP05-0612-01 Thorium160-39298-2 9/29/2020 35 J 0.94 mg/KgJ 0.63

789UMR-TP05-0612-01 U-233160-39298-2 9/30/2020 0.014 0.02 mg/Kg0.014

789UMR-TP05-0612-01 U-234160-39298-2 9/30/2020 0.014 0.02 mg/Kg0.014

789UMR-TP05-0612-01 U-235160-39298-2 9/30/2020 0.39 J 0.02 mg/KgJ 0.014

789UMR-TP05-0612-01 U-236160-39298-2 9/30/2020 0.014 0.02 mg/Kg0.014

789UMR-TP05-0612-01 U-238160-39298-2 9/30/2020 51 B 0.02 mg/Kg0.014

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP05-0612-01 Thorium-228160-39298-2 10/28/2020 46.5 0.244.35 pCi/g

789UMR-TP05-0612-01 Thorium-230160-39298-2 10/28/2020 9.93 0.161.22 pCi/g

789UMR-TP05-0612-01 Thorium-232160-39298-2 10/28/2020 45.4 0.134.25 pCi/g

789UMR-TP05-0612-01 Uranium-233/234160-39298-2 9/29/2020 37.1 F J 0.163.57 pCi/gJ

789UMR-TP05-0612-01 Uranium-235/236160-39298-2 9/29/2020 1.69 0.180.442 pCi/g

789UMR-TP05-0612-01 Uranium-238160-39298-2 9/29/2020 38 F J 0.143.64 pCi/gJ

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP05-0612-01 Actinium 228160-39298-2 10/2/2020 301 1.7630.8 pCi/g

789UMR-TP05-0612-01 Bismuth-212160-39298-2 10/2/2020 311 7.833.2 pCi/g

789UMR-TP05-0612-01 Bismuth-214160-39298-2 10/2/2020 68.4 1.167.23 pCi/g

789UMR-TP05-0612-01 Cesium-137160-39298-2 10/2/2020 -0.458 U 1.090.664 pCi/gU

789UMR-TP05-0612-01 Lead-212160-39298-2 10/2/2020 317 1.1541.1 pCi/g

789UMR-TP05-0612-01 Lead-214160-39298-2 10/2/2020 73.2 1.677.73 pCi/g

789UMR-TP05-0612-01 Potassium-40160-39298-2 10/2/2020 2.14 U 7.964.81 pCi/gU

789UMR-TP05-0612-01 Protactinium-234160-39298-2 10/2/2020 1.04 U 6.220.933 pCi/gU

789UMR-TP05-0612-01 Radium-224160-39298-2 10/2/2020 317 1.1541.1 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP05-0612-01 Radium-226160-39298-2 10/2/2020 68.4 G 1.167.23 pCi/g

789UMR-TP05-0612-01 Radium-228160-39298-2 10/2/2020 301 1.7630.8 pCi/g

789UMR-TP05-0612-01 Thallium-208160-39298-2 10/2/2020 104 0.6110.9 pCi/g

789UMR-TP05-0612-01 Thorium-234160-39298-2 10/2/2020 16.9 U UJ 284.37 pCi/gUJ
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP08-1218-02 Thorium160-39298-20 10/6/2020 5.6 0.94 mg/Kg0.64

789UMR-TP08-1218-02 Thorium160-39298-20 10/6/2020 0.61 0.1 pCi/g0.07

789UMR-TP08-1218-02 U-233160-39298-20 10/8/2020 0.014 0.02 mg/Kg0.014

789UMR-TP08-1218-02 U-234160-39298-20 10/8/2020 0.014 0.02 mg/Kg0.014

789UMR-TP08-1218-02 U-235160-39298-20 10/8/2020 0.02 J U 0.02 mg/KgU 0.014

789UMR-TP08-1218-02 U-236160-39298-20 10/8/2020 0.014 0.02 mg/Kg0.014

789UMR-TP08-1218-02 U-238160-39298-20 10/8/2020 2.8 B 0.02 mg/Kg0.014

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP08-1218-02 Thorium-228160-39298-20 10/5/2020 3.06 0.110.396 pCi/g

789UMR-TP08-1218-02 Thorium-230160-39298-20 10/5/2020 0.998 J 0.120.205 pCi/gJ

789UMR-TP08-1218-02 Thorium-232160-39298-20 10/5/2020 2.89 0.090.378 pCi/g

789UMR-TP08-1218-02 Uranium-233/234160-39298-20 9/28/2020 1.21 0.030.218 pCi/g

789UMR-TP08-1218-02 Uranium-235/236160-39298-20 9/28/2020 0.0837 0.040.058 pCi/g

789UMR-TP08-1218-02 Uranium-238160-39298-20 9/28/2020 1.17 0.050.214 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP08-1218-02 Actinium 228160-39298-20 10/1/2020 3.18 0.260.497 pCi/g

789UMR-TP08-1218-02 Bismuth-212160-39298-20 10/1/2020 0.752 U 1.841.11 pCi/gU

789UMR-TP08-1218-02 Bismuth-214160-39298-20 10/1/2020 1.25 0.170.261 pCi/g

789UMR-TP08-1218-02 Cesium-137160-39298-20 10/1/2020 0.00336 U 0.160.0957 pCi/gU

789UMR-TP08-1218-02 Lead-212160-39298-20 10/1/2020 2.91 0.160.434 pCi/g

789UMR-TP08-1218-02 Lead-214160-39298-20 10/1/2020 1.19 0.180.211 pCi/g

789UMR-TP08-1218-02 Potassium-40160-39298-20 10/1/2020 16.2 0.992.57 pCi/g

789UMR-TP08-1218-02 Protactinium-234160-39298-20 10/1/2020 0.163 U 0.740.468 pCi/gU

789UMR-TP08-1218-02 Radium-224160-39298-20 10/1/2020 2.91 0.160.434 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP08-1218-02 Radium-226160-39298-20 10/1/2020 1.25 0.170.261 pCi/g

789UMR-TP08-1218-02 Radium-228160-39298-20 10/1/2020 3.18 0.260.497 pCi/g

789UMR-TP08-1218-02 Thallium-208160-39298-20 10/1/2020 1.07 0.070.173 pCi/g

789UMR-TP08-1218-02 Thorium-234160-39298-20 10/1/2020 0.928 U 1.390.948 pCi/gU
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP08-1824-01 Thorium160-39298-21 10/6/2020 5 0.97 mg/Kg0.66

789UMR-TP08-1824-01 Thorium160-39298-21 10/6/2020 0.55 0.11 pCi/g0.072

789UMR-TP08-1824-01 U-233160-39298-21 10/8/2020 0.015 0.02 mg/Kg0.015

789UMR-TP08-1824-01 U-234160-39298-21 10/8/2020 0.015 0.02 mg/Kg0.015

789UMR-TP08-1824-01 U-235160-39298-21 10/8/2020 0.018 J U 0.02 mg/KgU 0.015

789UMR-TP08-1824-01 U-236160-39298-21 10/8/2020 0.015 0.02 mg/Kg0.015

789UMR-TP08-1824-01 U-238160-39298-21 10/8/2020 2.4 B 0.02 mg/Kg0.015

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP08-1824-01 Thorium-228160-39298-21 10/5/2020 3.64 0.120.462 pCi/g

789UMR-TP08-1824-01 Thorium-230160-39298-21 10/5/2020 1.51 J 0.130.266 pCi/gJ

789UMR-TP08-1824-01 Thorium-232160-39298-21 10/5/2020 3.49 0.070.443 pCi/g

789UMR-TP08-1824-01 Uranium-233/234160-39298-21 9/28/2020 0.961 0.040.192 pCi/g

789UMR-TP08-1824-01 Uranium-235/236160-39298-21 9/28/2020 0.0197 U 0.020.0279 pCi/gU

789UMR-TP08-1824-01 Uranium-238160-39298-21 9/28/2020 1.01 0.040.198 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP08-1824-01 Actinium 228160-39298-21 10/1/2020 3.24 0.190.552 pCi/g

789UMR-TP08-1824-01 Bismuth-212160-39298-21 10/1/2020 4.17 0.611.26 pCi/g

789UMR-TP08-1824-01 Bismuth-214160-39298-21 10/1/2020 1.18 0.250.328 pCi/g

789UMR-TP08-1824-01 Cesium-137160-39298-21 10/1/2020 -0.0337 U 0.250.183 pCi/gU

789UMR-TP08-1824-01 Lead-212160-39298-21 10/1/2020 3.2 0.160.503 pCi/g

789UMR-TP08-1824-01 Lead-214160-39298-21 10/1/2020 1.42 0.250.341 pCi/g

789UMR-TP08-1824-01 Potassium-40160-39298-21 10/1/2020 16.7 1.313.23 pCi/g

789UMR-TP08-1824-01 Protactinium-234160-39298-21 10/1/2020 -0.098 U 0.900.251 pCi/gU

789UMR-TP08-1824-01 Radium-224160-39298-21 10/1/2020 3.2 0.160.503 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP08-1824-01 Radium-226160-39298-21 10/1/2020 1.18 0.250.328 pCi/g

789UMR-TP08-1824-01 Radium-228160-39298-21 10/1/2020 3.24 0.190.552 pCi/g

789UMR-TP08-1824-01 Thallium-208160-39298-21 10/1/2020 1.22 0.130.244 pCi/g

789UMR-TP08-1824-01 Thorium-234160-39298-21 10/1/2020 1.32 U 2.021.09 pCi/gU
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP08-3032-01 Thorium160-39298-22 10/6/2020 14 0.91 mg/Kg0.61

789UMR-TP08-3032-01 Thorium160-39298-22 10/6/2020 1.6 0.09 pCi/g0.067

789UMR-TP08-3032-01 U-233160-39298-22 10/8/2020 0.014 0.02 mg/Kg0.014

789UMR-TP08-3032-01 U-234160-39298-22 10/8/2020 0.014 0.02 mg/Kg0.014

789UMR-TP08-3032-01 U-235160-39298-22 10/8/2020 0.077 0.02 mg/Kg0.014

789UMR-TP08-3032-01 U-236160-39298-22 10/8/2020 0.014 0.02 mg/Kg0.014

789UMR-TP08-3032-01 U-238160-39298-22 10/8/2020 9.8 B 0.02 mg/Kg0.014

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP08-3032-01 Thorium-228160-39298-22 10/16/2020 12.7 0.642.19 pCi/g

789UMR-TP08-3032-01 Thorium-230160-39298-22 10/16/2020 3.81 0.501.1 pCi/g

789UMR-TP08-3032-01 Thorium-232160-39298-22 10/16/2020 10.7 0.471.96 pCi/g

789UMR-TP08-3032-01 Uranium-233/234160-39298-22 9/28/2020 6.67 0.040.74 pCi/g

789UMR-TP08-3032-01 Uranium-235/236160-39298-22 9/28/2020 0.324 0.050.123 pCi/g

789UMR-TP08-3032-01 Uranium-238160-39298-22 9/28/2020 6.58 0.040.732 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP08-3032-01 Actinium 228160-39298-22 10/1/2020 59.1 1.026.15 pCi/g

789UMR-TP08-3032-01 Bismuth-212160-39298-22 10/1/2020 57.1 3.76.98 pCi/g

789UMR-TP08-3032-01 Bismuth-214160-39298-22 10/1/2020 12 0.681.53 pCi/g

789UMR-TP08-3032-01 Cesium-137160-39298-22 10/1/2020 -0.225 U 0.530.325 pCi/gU

789UMR-TP08-3032-01 Lead-212160-39298-22 10/1/2020 68.1 0.538.86 pCi/g

789UMR-TP08-3032-01 Lead-214160-39298-22 10/1/2020 12.9 0.671.47 pCi/g

789UMR-TP08-3032-01 Potassium-40160-39298-22 10/1/2020 22.4 2.293.9 pCi/g

789UMR-TP08-3032-01 Protactinium-234160-39298-22 10/1/2020 0.821 U 1.210.659 pCi/gU

789UMR-TP08-3032-01 Radium-224160-39298-22 10/1/2020 68.1 0.538.86 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP08-3032-01 Radium-226160-39298-22 10/1/2020 12 0.681.53 pCi/g

789UMR-TP08-3032-01 Radium-228160-39298-22 10/1/2020 59.1 1.026.15 pCi/g

789UMR-TP08-3032-01 Thallium-208160-39298-22 10/1/2020 20.8 0.432.27 pCi/g

789UMR-TP08-3032-01 Thorium-234160-39298-22 10/1/2020 0.296 U 20.40.627 pCi/gU
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP09-0006-01 Thorium160-39298-23 10/6/2020 6.4 0.94 mg/Kg0.63

789UMR-TP09-0006-01 Thorium160-39298-23 10/6/2020 0.71 0.1 pCi/g0.069

789UMR-TP09-0006-01 U-233160-39298-23 10/8/2020 0.014 0.02 mg/Kg0.014

789UMR-TP09-0006-01 U-234160-39298-23 10/8/2020 0.014 0.02 mg/Kg0.014

789UMR-TP09-0006-01 U-235160-39298-23 10/8/2020 0.016 J U 0.02 mg/KgU 0.014

789UMR-TP09-0006-01 U-236160-39298-23 10/8/2020 0.014 0.02 mg/Kg0.014

789UMR-TP09-0006-01 U-238160-39298-23 10/8/2020 2.6 B 0.02 mg/Kg0.014

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP09-0006-01 Thorium-228160-39298-23 10/6/2020 0.991 0.120.212 pCi/g

789UMR-TP09-0006-01 Thorium-230160-39298-23 10/6/2020 1.12 J 0.120.23 pCi/gJ

789UMR-TP09-0006-01 Thorium-232160-39298-23 10/6/2020 1.02 0.050.205 pCi/g

789UMR-TP09-0006-01 Uranium-233/234160-39298-23 9/28/2020 0.796 0.040.169 pCi/g

789UMR-TP09-0006-01 Uranium-235/236160-39298-23 9/28/2020 0.0422 U 0.050.0426 pCi/gU

789UMR-TP09-0006-01 Uranium-238160-39298-23 9/28/2020 0.811 0.030.171 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP09-0006-01 Actinium 228160-39298-23 10/1/2020 1.55 0.110.341 pCi/g

789UMR-TP09-0006-01 Bismuth-212160-39298-23 10/1/2020 0.134 U 1.941.11 pCi/gU

789UMR-TP09-0006-01 Bismuth-214160-39298-23 10/1/2020 0.859 0.180.229 pCi/g

789UMR-TP09-0006-01 Cesium-137160-39298-23 10/1/2020 0.059 U 0.160.0964 pCi/gU

789UMR-TP09-0006-01 Lead-212160-39298-23 10/1/2020 1.24 0.130.226 pCi/g

789UMR-TP09-0006-01 Lead-214160-39298-23 10/1/2020 0.962 0.160.187 pCi/g

789UMR-TP09-0006-01 Potassium-40160-39298-23 10/1/2020 17.3 0.962.76 pCi/g

789UMR-TP09-0006-01 Protactinium-234160-39298-23 10/1/2020 -0.0274 U 0.720.0633 pCi/gU

789UMR-TP09-0006-01 Radium-224160-39298-23 10/1/2020 1.24 0.130.226 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP09-0006-01 Radium-226160-39298-23 10/1/2020 0.859 0.180.229 pCi/g

789UMR-TP09-0006-01 Radium-228160-39298-23 10/1/2020 1.55 0.110.341 pCi/g

789UMR-TP09-0006-01 Thallium-208160-39298-23 10/1/2020 0.49 U 0.080.119 pCi/gU

789UMR-TP09-0006-01 Thorium-234160-39298-23 10/1/2020 0.54 U 3.071.29 pCi/gU
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP09-0612-01 Thorium160-39298-24 10/6/2020 0.72 0.11 pCi/g0.072

789UMR-TP09-0612-01 Thorium160-39298-24 10/6/2020 6.5 0.97 mg/Kg0.66

789UMR-TP09-0612-01 U-233160-39298-24 10/8/2020 0.015 0.02 mg/Kg0.015

789UMR-TP09-0612-01 U-234160-39298-24 10/8/2020 0.015 0.02 mg/Kg0.015

789UMR-TP09-0612-01 U-235160-39298-24 10/8/2020 0.018 J U 0.02 mg/KgU 0.015

789UMR-TP09-0612-01 U-236160-39298-24 10/8/2020 0.015 0.02 mg/Kg0.015

789UMR-TP09-0612-01 U-238160-39298-24 10/8/2020 2.5 B 0.02 mg/Kg0.015

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP09-0612-01 Thorium-228160-39298-24 10/6/2020 0.912 0.200.264 pCi/g

789UMR-TP09-0612-01 Thorium-230160-39298-24 10/6/2020 1.02 J 0.170.277 pCi/gJ

789UMR-TP09-0612-01 Thorium-232160-39298-24 10/6/2020 0.891 0.110.241 pCi/g

789UMR-TP09-0612-01 Uranium-233/234160-39298-24 9/28/2020 0.846 0.020.171 pCi/g

789UMR-TP09-0612-01 Uranium-235/236160-39298-24 9/28/2020 0.0268 0.020.031 pCi/g

789UMR-TP09-0612-01 Uranium-238160-39298-24 9/28/2020 0.909 0.020.178 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP09-0612-01 Actinium 228160-39298-24 10/1/2020 1.24 0.540.429 pCi/g

789UMR-TP09-0612-01 Bismuth-212160-39298-24 10/1/2020 -0.529 U 2.731.58 pCi/gU

789UMR-TP09-0612-01 Bismuth-214160-39298-24 10/1/2020 0.802 0.250.292 pCi/g

789UMR-TP09-0612-01 Cesium-137160-39298-24 10/1/2020 0.0231 U 0.190.11 pCi/gU

789UMR-TP09-0612-01 Lead-212160-39298-24 10/1/2020 0.88 0.180.21 pCi/g

789UMR-TP09-0612-01 Lead-214160-39298-24 10/1/2020 0.792 0.210.201 pCi/g

789UMR-TP09-0612-01 Potassium-40160-39298-24 10/1/2020 14.9 1.343.04 pCi/g

789UMR-TP09-0612-01 Protactinium-234160-39298-24 10/1/2020 0.104 U 0.690.141 pCi/gU

789UMR-TP09-0612-01 Radium-224160-39298-24 10/1/2020 0.88 0.180.21 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP09-0612-01 Radium-226160-39298-24 10/1/2020 0.802 0.250.292 pCi/g

789UMR-TP09-0612-01 Radium-228160-39298-24 10/1/2020 1.24 0.540.429 pCi/g

789UMR-TP09-0612-01 Thallium-208160-39298-24 10/1/2020 0.327 U 0.080.11 pCi/gU

789UMR-TP09-0612-01 Thorium-234160-39298-24 10/1/2020 0.448 U 2.810.539 pCi/gU
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP09-1218-01 Thorium160-39298-25 10/6/2020 6.5 0.97 mg/Kg0.66

789UMR-TP09-1218-01 Thorium160-39298-25 10/6/2020 0.71 0.11 pCi/g0.072

789UMR-TP09-1218-01 U-233160-39298-25 10/8/2020 0.015 0.02 mg/Kg0.015

789UMR-TP09-1218-01 U-234160-39298-25 10/8/2020 0.015 0.02 mg/Kg0.015

789UMR-TP09-1218-01 U-235160-39298-25 10/8/2020 0.021 J U 0.02 mg/KgU 0.015

789UMR-TP09-1218-01 U-236160-39298-25 10/8/2020 0.015 0.02 mg/Kg0.015

789UMR-TP09-1218-01 U-238160-39298-25 10/8/2020 2.7 B 0.02 mg/Kg0.015

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP09-1218-01 Thorium-228160-39298-25 10/6/2020 1.14 0.140.242 pCi/g

789UMR-TP09-1218-01 Thorium-230160-39298-25 10/6/2020 1.11 J 0.140.243 pCi/gJ

789UMR-TP09-1218-01 Thorium-232160-39298-25 10/6/2020 1.28 0.080.246 pCi/g

789UMR-TP09-1218-01 Uranium-233/234160-39298-25 9/28/2020 1.03 0.020.202 pCi/g

789UMR-TP09-1218-01 Uranium-235/236160-39298-25 9/28/2020 0.0201 U 0.030.0285 pCi/gU

789UMR-TP09-1218-01 Uranium-238160-39298-25 9/28/2020 0.844 0.030.18 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP09-1218-01 Actinium 228160-39298-25 10/1/2020 1.18 0.080.255 pCi/g

789UMR-TP09-1218-01 Bismuth-212160-39298-25 10/1/2020 0.254 U 1.360.786 pCi/gU

789UMR-TP09-1218-01 Bismuth-214160-39298-25 10/1/2020 0.769 0.110.173 pCi/g

789UMR-TP09-1218-01 Cesium-137160-39298-25 10/1/2020 -0.00644 U 0.150.0919 pCi/gU

789UMR-TP09-1218-01 Lead-212160-39298-25 10/1/2020 1.02 0.090.179 pCi/g

789UMR-TP09-1218-01 Lead-214160-39298-25 10/1/2020 0.725 0.120.144 pCi/g

789UMR-TP09-1218-01 Potassium-40160-39298-25 10/1/2020 15.1 0.352.3 pCi/g

789UMR-TP09-1218-01 Protactinium-234160-39298-25 10/1/2020 0.102 U 0.550.186 pCi/gU

789UMR-TP09-1218-01 Radium-224160-39298-25 10/1/2020 1.02 0.090.179 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP09-1218-01 Radium-226160-39298-25 10/1/2020 0.769 0.110.173 pCi/g

789UMR-TP09-1218-01 Radium-228160-39298-25 10/1/2020 1.18 0.080.255 pCi/g

789UMR-TP09-1218-01 Thallium-208160-39298-25 10/1/2020 0.254 U 0.090.101 pCi/gU

789UMR-TP09-1218-01 Thorium-234160-39298-25 10/1/2020 0.361 U 3.260.757 pCi/gU
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP09-1824-01 Thorium160-39298-26 10/6/2020 6.6 1.1 mg/Kg0.71

789UMR-TP09-1824-01 Thorium160-39298-26 10/6/2020 0.72 0.12 pCi/g0.078

789UMR-TP09-1824-01 U-233160-39298-26 10/8/2020 0.016 0.03 mg/Kg0.016

789UMR-TP09-1824-01 U-234160-39298-26 10/8/2020 0.016 0.03 mg/Kg0.016

789UMR-TP09-1824-01 U-235160-39298-26 10/8/2020 0.027 J U 0.03 mg/KgU 0.016

789UMR-TP09-1824-01 U-236160-39298-26 10/8/2020 0.016 0.03 mg/Kg0.016

789UMR-TP09-1824-01 U-238160-39298-26 10/8/2020 3.3 B 0.03 mg/Kg0.016

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP09-1824-01 Thorium-228160-39298-26 10/6/2020 2.7 0.100.372 pCi/g

789UMR-TP09-1824-01 Thorium-230160-39298-26 10/6/2020 1.41 J 0.110.253 pCi/gJ

789UMR-TP09-1824-01 Thorium-232160-39298-26 10/6/2020 2.84 0.050.381 pCi/g

789UMR-TP09-1824-01 Uranium-233/234160-39298-26 9/28/2020 1.13 0.050.208 pCi/g

789UMR-TP09-1824-01 Uranium-235/236160-39298-26 9/28/2020 0.0373 0.020.0374 pCi/g

789UMR-TP09-1824-01 Uranium-238160-39298-26 9/28/2020 1.24 0.040.22 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP09-1824-01 Actinium 228160-39298-26 10/1/2020 2.38 0.210.401 pCi/g

789UMR-TP09-1824-01 Bismuth-212160-39298-26 10/1/2020 2.73 0.941.08 pCi/g

789UMR-TP09-1824-01 Bismuth-214160-39298-26 10/1/2020 0.381 U 0.450.126 pCi/gU

789UMR-TP09-1824-01 Cesium-137160-39298-26 10/1/2020 -0.011 U 0.160.0946 pCi/gU

789UMR-TP09-1824-01 Lead-212160-39298-26 10/1/2020 2.51 0.140.379 pCi/g

789UMR-TP09-1824-01 Lead-214160-39298-26 10/1/2020 1.25 0.150.232 pCi/g

789UMR-TP09-1824-01 Potassium-40160-39298-26 10/1/2020 15.9 0.772.43 pCi/g

789UMR-TP09-1824-01 Protactinium-234160-39298-26 10/1/2020 0.0243 U 0.790.0459 pCi/gU

789UMR-TP09-1824-01 Radium-224160-39298-26 10/1/2020 2.51 0.140.379 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP09-1824-01 Radium-226160-39298-26 10/1/2020 0.381 U 0.450.126 pCi/gU

789UMR-TP09-1824-01 Radium-228160-39298-26 10/1/2020 2.38 0.210.401 pCi/g

789UMR-TP09-1824-01 Thallium-208160-39298-26 10/1/2020 0.688 0.080.133 pCi/g

789UMR-TP09-1824-01 Thorium-234160-39298-26 10/1/2020 0.459 U 3.371.59 pCi/gU
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP10-0006-01 Thorium160-39298-27 10/6/2020 7.2 1.1 mg/Kg0.73

789UMR-TP10-0006-01 Thorium160-39298-27 10/6/2020 0.79 0.12 pCi/g0.08

789UMR-TP10-0006-01 U-233160-39298-27 10/8/2020 0.016 0.03 mg/Kg0.016

789UMR-TP10-0006-01 U-234160-39298-27 10/8/2020 0.016 0.03 mg/Kg0.016

789UMR-TP10-0006-01 U-235160-39298-27 10/8/2020 0.023 J U 0.03 mg/KgU 0.016

789UMR-TP10-0006-01 U-236160-39298-27 10/8/2020 0.016 0.03 mg/Kg0.016

789UMR-TP10-0006-01 U-238160-39298-27 10/8/2020 2.7 B 0.03 mg/Kg0.016

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP10-0006-01 Thorium-228160-39298-27 10/6/2020 2.65 0.100.381 pCi/g

789UMR-TP10-0006-01 Thorium-230160-39298-27 10/6/2020 1.64 J 0.120.288 pCi/gJ

789UMR-TP10-0006-01 Thorium-232160-39298-27 10/6/2020 2.39 0.060.351 pCi/g

789UMR-TP10-0006-01 Uranium-233/234160-39298-27 9/28/2020 0.997 0.050.198 pCi/g

789UMR-TP10-0006-01 Uranium-235/236160-39298-27 9/28/2020 0.0274 U 0.040.0349 pCi/gU

789UMR-TP10-0006-01 Uranium-238160-39298-27 9/28/2020 1.12 0.040.212 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP10-0006-01 Actinium 228160-39298-27 10/1/2020 2.65 0.210.533 pCi/g

789UMR-TP10-0006-01 Bismuth-212160-39298-27 10/1/2020 3.61 0.841.27 pCi/g

789UMR-TP10-0006-01 Bismuth-214160-39298-27 10/1/2020 0.916 0.300.29 pCi/g

789UMR-TP10-0006-01 Cesium-137160-39298-27 10/1/2020 0.0344 U 0.240.14 pCi/gU

789UMR-TP10-0006-01 Lead-212160-39298-27 10/1/2020 2.5 0.220.429 pCi/g

789UMR-TP10-0006-01 Lead-214160-39298-27 10/1/2020 1.23 0.280.299 pCi/g

789UMR-TP10-0006-01 Potassium-40160-39298-27 10/1/2020 17.7 1.453.48 pCi/g

789UMR-TP10-0006-01 Protactinium-234160-39298-27 10/1/2020 -0.0616 U 0.940.158 pCi/gU

789UMR-TP10-0006-01 Radium-224160-39298-27 10/1/2020 2.5 0.220.429 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP10-0006-01 Radium-226160-39298-27 10/1/2020 0.916 0.300.29 pCi/g

789UMR-TP10-0006-01 Radium-228160-39298-27 10/1/2020 2.65 0.210.533 pCi/g

789UMR-TP10-0006-01 Thallium-208160-39298-27 10/1/2020 0.81 0.090.182 pCi/g

789UMR-TP10-0006-01 Thorium-234160-39298-27 10/1/2020 1.19 U 1.911.02 pCi/gU
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP10-0612-01 Thorium160-39298-28 10/6/2020 0.72 0.12 pCi/g0.08

789UMR-TP10-0612-01 Thorium160-39298-28 10/6/2020 6.6 1.1 mg/Kg0.73

789UMR-TP10-0612-01 U-233160-39298-28 10/8/2020 0.016 ^ 0.03 mg/Kg0.016

789UMR-TP10-0612-01 U-234160-39298-28 10/8/2020 0.016 0.03 mg/Kg0.016

789UMR-TP10-0612-01 U-235160-39298-28 10/8/2020 0.027 J U 0.03 mg/KgU 0.016

789UMR-TP10-0612-01 U-236160-39298-28 10/8/2020 0.016 0.03 mg/Kg0.016

789UMR-TP10-0612-01 U-238160-39298-28 10/8/2020 3 B 0.03 mg/Kg0.016

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP10-0612-01 Thorium-228160-39298-28 10/6/2020 4.56 0.100.549 pCi/g

789UMR-TP10-0612-01 Thorium-230160-39298-28 10/6/2020 1.74 J 0.120.292 pCi/gJ

789UMR-TP10-0612-01 Thorium-232160-39298-28 10/6/2020 4.37 0.060.528 pCi/g

789UMR-TP10-0612-01 Uranium-233/234160-39298-28 9/28/2020 1.37 0.040.239 pCi/g

789UMR-TP10-0612-01 Uranium-235/236160-39298-28 9/28/2020 0.109 0.020.0664 pCi/g

789UMR-TP10-0612-01 Uranium-238160-39298-28 9/28/2020 1.38 0.020.24 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP10-0612-01 Actinium 228160-39298-28 10/1/2020 3.86 0.270.563 pCi/g

789UMR-TP10-0612-01 Bismuth-212160-39298-28 10/1/2020 6.13 1.121.6 pCi/g

789UMR-TP10-0612-01 Bismuth-214160-39298-28 10/1/2020 1.37 0.240.32 pCi/g

789UMR-TP10-0612-01 Cesium-137160-39298-28 10/1/2020 0.061 U 0.150.0917 pCi/gU

789UMR-TP10-0612-01 Lead-212160-39298-28 10/1/2020 4.25 0.170.607 pCi/g

789UMR-TP10-0612-01 Lead-214160-39298-28 10/1/2020 1.56 0.180.26 pCi/g

789UMR-TP10-0612-01 Potassium-40160-39298-28 10/1/2020 16.7 0.382.53 pCi/g

789UMR-TP10-0612-01 Protactinium-234160-39298-28 10/1/2020 -0.000613 U 0.990.00161 pCi/gU

789UMR-TP10-0612-01 Radium-224160-39298-28 10/1/2020 4.25 0.170.607 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP10-0612-01 Radium-226160-39298-28 10/1/2020 1.37 0.240.32 pCi/g

789UMR-TP10-0612-01 Radium-228160-39298-28 10/1/2020 3.86 0.270.563 pCi/g

789UMR-TP10-0612-01 Thallium-208160-39298-28 10/1/2020 1.44 0.100.224 pCi/g

789UMR-TP10-0612-01 Thorium-234160-39298-28 10/1/2020 -0.848 U 4.792.89 pCi/gU
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP10-1218-01 Thorium160-39298-29 10/6/2020 6.3 0.99 mg/Kg0.67

789UMR-TP10-1218-01 Thorium160-39298-29 10/6/2020 0.69 0.11 pCi/g0.073

789UMR-TP10-1218-01 U-233160-39298-29 10/8/2020 0.015 ^ 0.03 mg/Kg0.015

789UMR-TP10-1218-01 U-234160-39298-29 10/8/2020 0.015 0.03 mg/Kg0.015

789UMR-TP10-1218-01 U-235160-39298-29 10/8/2020 0.019 J U 0.03 mg/KgU 0.015

789UMR-TP10-1218-01 U-236160-39298-29 10/8/2020 0.015 0.03 mg/Kg0.015

789UMR-TP10-1218-01 U-238160-39298-29 10/8/2020 2.6 B 0.03 mg/Kg0.015

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP10-1218-01 Thorium-228160-39298-29 10/6/2020 1.85 0.100.301 pCi/g

789UMR-TP10-1218-01 Thorium-230160-39298-29 10/6/2020 1.11 J 0.120.229 pCi/gJ

789UMR-TP10-1218-01 Thorium-232160-39298-29 10/6/2020 1.8 0.050.29 pCi/g

789UMR-TP10-1218-01 Uranium-233/234160-39298-29 9/28/2020 0.993 0.050.199 pCi/g

789UMR-TP10-1218-01 Uranium-235/236160-39298-29 9/28/2020 0.0891 0.040.0618 pCi/g

789UMR-TP10-1218-01 Uranium-238160-39298-29 9/28/2020 0.742 0.030.168 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP10-1218-01 Actinium 228160-39298-29 10/1/2020 2.3 0.090.365 pCi/g

789UMR-TP10-1218-01 Bismuth-212160-39298-29 10/1/2020 3.16 0.670.967 pCi/g

789UMR-TP10-1218-01 Bismuth-214160-39298-29 10/1/2020 0.996 0.210.286 pCi/g

789UMR-TP10-1218-01 Cesium-137160-39298-29 10/1/2020 0.0556 U 0.150.0954 pCi/gU

789UMR-TP10-1218-01 Lead-212160-39298-29 10/1/2020 2.34 0.150.361 pCi/g

789UMR-TP10-1218-01 Lead-214160-39298-29 10/1/2020 1.12 0.150.196 pCi/g

789UMR-TP10-1218-01 Potassium-40160-39298-29 10/1/2020 15.7 0.802.44 pCi/g

789UMR-TP10-1218-01 Protactinium-234160-39298-29 10/1/2020 -0.00743 U 0.770.0142 pCi/gU

789UMR-TP10-1218-01 Radium-224160-39298-29 10/1/2020 2.34 0.150.361 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP10-1218-01 Radium-226160-39298-29 10/1/2020 0.996 0.210.286 pCi/g

789UMR-TP10-1218-01 Radium-228160-39298-29 10/1/2020 2.3 0.090.365 pCi/g

789UMR-TP10-1218-01 Thallium-208160-39298-29 10/1/2020 0.769 0.070.14 pCi/g

789UMR-TP10-1218-01 Thorium-234160-39298-29 10/1/2020 -0.601 U 3.552.13 pCi/gU
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP05-1218-01 Thorium160-39298-3 9/29/2020 38 J 0.93 mg/KgJ 0.63

789UMR-TP05-1218-01 Thorium160-39298-3 9/29/2020 4.2 J 0.1 pCi/gJ 0.069

789UMR-TP05-1218-01 U-233160-39298-3 9/30/2020 0.014 0.02 mg/Kg0.014

789UMR-TP05-1218-01 U-234160-39298-3 9/30/2020 0.014 0.02 mg/Kg0.014

789UMR-TP05-1218-01 U-235160-39298-3 9/30/2020 0.48 J 0.02 mg/KgJ 0.014

789UMR-TP05-1218-01 U-236160-39298-3 9/30/2020 0.014 0.02 mg/Kg0.014

789UMR-TP05-1218-01 U-238160-39298-3 9/30/2020 62 B 0.02 mg/Kg0.014

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP05-1218-01 Thorium-228160-39298-3 10/29/2020 55.5 0.425.48 pCi/g

789UMR-TP05-1218-01 Thorium-230160-39298-3 10/29/2020 10.4 0.111.52 pCi/g

789UMR-TP05-1218-01 Thorium-232160-39298-3 10/29/2020 55.6 0.115.48 pCi/g

789UMR-TP05-1218-01 Uranium-233/234160-39298-3 9/29/2020 29.3 F J 0.142.83 pCi/gJ

789UMR-TP05-1218-01 Uranium-235/236160-39298-3 9/29/2020 1.53 0.140.381 pCi/g

789UMR-TP05-1218-01 Uranium-238160-39298-3 9/29/2020 28.8 F J 0.122.78 pCi/gJ

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP05-1218-01 Actinium 228160-39298-3 10/2/2020 203 1.7920.8 pCi/g

789UMR-TP05-1218-01 Bismuth-212160-39298-3 10/2/2020 208 6.6422.7 pCi/g

789UMR-TP05-1218-01 Bismuth-214160-39298-3 10/2/2020 42.8 1.034.6 pCi/g

789UMR-TP05-1218-01 Cesium-137160-39298-3 10/2/2020 0.312 U 0.950.576 pCi/gU

789UMR-TP05-1218-01 Lead-212160-39298-3 10/2/2020 225 0.9929.2 pCi/g

789UMR-TP05-1218-01 Lead-214160-39298-3 10/2/2020 46 1.334.92 pCi/g

789UMR-TP05-1218-01 Potassium-40160-39298-3 10/2/2020 34.7 4.266.44 pCi/g

789UMR-TP05-1218-01 Protactinium-234160-39298-3 10/2/2020 -0.156 U 5.610.331 pCi/gU

789UMR-TP05-1218-01 Radium-224160-39298-3 10/2/2020 225 0.9929.2 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP05-1218-01 Radium-226160-39298-3 10/2/2020 42.8 G 1.034.6 pCi/g

789UMR-TP05-1218-01 Radium-228160-39298-3 10/2/2020 203 1.7920.8 pCi/g

789UMR-TP05-1218-01 Thallium-208160-39298-3 10/2/2020 70.3 0.677.38 pCi/g

789UMR-TP05-1218-01 Thorium-234160-39298-3 10/2/2020 18.3 U UJ 334.17 pCi/gUJ
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP10-1824-01 Thorium160-39298-30 10/6/2020 6.5 1 mg/Kg0.68

789UMR-TP10-1824-01 Thorium160-39298-30 10/6/2020 0.71 0.11 pCi/g0.075

789UMR-TP10-1824-01 U-233160-39298-30 10/8/2020 0.015 ^ 0.03 mg/Kg0.015

789UMR-TP10-1824-01 U-234160-39298-30 10/8/2020 0.015 0.03 mg/Kg0.015

789UMR-TP10-1824-01 U-235160-39298-30 10/8/2020 0.02 J U 0.03 mg/KgU 0.015

789UMR-TP10-1824-01 U-236160-39298-30 10/8/2020 0.015 0.03 mg/Kg0.015

789UMR-TP10-1824-01 U-238160-39298-30 10/8/2020 2.7 B 0.03 mg/Kg0.015

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP10-1824-01 Thorium-228160-39298-30 10/6/2020 1.84 0.100.292 pCi/g

789UMR-TP10-1824-01 Thorium-230160-39298-30 10/6/2020 0.953 J 0.110.206 pCi/gJ

789UMR-TP10-1824-01 Thorium-232160-39298-30 10/6/2020 1.69 0.050.271 pCi/g

789UMR-TP10-1824-01 Uranium-233/234160-39298-30 10/2/2020 0.848 0.050.172 pCi/g

789UMR-TP10-1824-01 Uranium-235/236160-39298-30 10/2/2020 0.0689 0.040.0508 pCi/g

789UMR-TP10-1824-01 Uranium-238160-39298-30 10/2/2020 0.875 0.030.174 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP10-1824-01 Actinium 228160-39298-30 10/1/2020 2.66 0.180.499 pCi/g

789UMR-TP10-1824-01 Bismuth-212160-39298-30 10/1/2020 3.5 0.951.32 pCi/g

789UMR-TP10-1824-01 Bismuth-214160-39298-30 10/1/2020 1.37 0.190.318 pCi/g

789UMR-TP10-1824-01 Cesium-137160-39298-30 10/1/2020 -0.13 U 0.290.167 pCi/gU

789UMR-TP10-1824-01 Lead-212160-39298-30 10/1/2020 2.33 0.170.39 pCi/g

789UMR-TP10-1824-01 Lead-214160-39298-30 10/1/2020 1.27 0.250.269 pCi/g

789UMR-TP10-1824-01 Potassium-40160-39298-30 10/1/2020 16.4 1.253.13 pCi/g

789UMR-TP10-1824-01 Protactinium-234160-39298-30 10/1/2020 -0.0821 U 0.860.211 pCi/gU

789UMR-TP10-1824-01 Radium-224160-39298-30 10/1/2020 2.33 0.170.39 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP10-1824-01 Radium-226160-39298-30 10/1/2020 1.37 0.190.318 pCi/g

789UMR-TP10-1824-01 Radium-228160-39298-30 10/1/2020 2.66 0.180.499 pCi/g

789UMR-TP10-1824-01 Thallium-208160-39298-30 10/1/2020 0.894 0.100.19 pCi/g

789UMR-TP10-1824-01 Thorium-234160-39298-30 10/1/2020 -1.33 U 3.561.32 pCi/gU
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP11-0006-01 Thorium160-39298-31 10/6/2020 39 0.96 mg/Kg0.65

789UMR-TP11-0006-01 Thorium160-39298-31 10/6/2020 4.3 0.11 pCi/g0.071

789UMR-TP11-0006-01 U-233160-39298-31 10/8/2020 0.014 ^ 0.02 mg/Kg0.014

789UMR-TP11-0006-01 U-234160-39298-31 10/8/2020 0.014 0.02 mg/Kg0.014

789UMR-TP11-0006-01 U-235160-39298-31 10/8/2020 0.38 0.02 mg/Kg0.014

789UMR-TP11-0006-01 U-236160-39298-31 10/8/2020 0.014 0.02 mg/Kg0.014

789UMR-TP11-0006-01 U-238160-39298-31 10/8/2020 50 B 0.02 mg/Kg0.014

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP11-0006-01 Thorium-228160-39298-31 10/16/2020 36.9 G 7.3611.4 pCi/g

789UMR-TP11-0006-01 Thorium-230160-39298-31 10/16/2020 18.3 G 4.177.63 pCi/g

789UMR-TP11-0006-01 Thorium-232160-39298-31 10/16/2020 32.4 G 3.5910.2 pCi/g

789UMR-TP11-0006-01 Uranium-233/234160-39298-31 9/28/2020 45.1 0.134.29 pCi/g

789UMR-TP11-0006-01 Uranium-235/236160-39298-31 9/28/2020 1.81 0.130.476 pCi/g

789UMR-TP11-0006-01 Uranium-238160-39298-31 9/28/2020 43.9 0.124.19 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP11-0006-01 Actinium 228160-39298-31 10/1/2020 286 2.2429.3 pCi/g

789UMR-TP11-0006-01 Bismuth-212160-39298-31 10/1/2020 286 7.8130.7 pCi/g

789UMR-TP11-0006-01 Bismuth-214160-39298-31 10/1/2020 61.3 1.256.5 pCi/g

789UMR-TP11-0006-01 Cesium-137160-39298-31 10/1/2020 -0.275 U 1.170.707 pCi/gU

789UMR-TP11-0006-01 Lead-212160-39298-31 10/1/2020 291 1.2637.7 pCi/g

789UMR-TP11-0006-01 Lead-214160-39298-31 10/1/2020 67.3 1.617.12 pCi/g

789UMR-TP11-0006-01 Potassium-40160-39298-31 10/1/2020 15 5.475.97 pCi/g

789UMR-TP11-0006-01 Protactinium-234160-39298-31 10/1/2020 -1.27 U 6.313.83 pCi/gU

789UMR-TP11-0006-01 Radium-224160-39298-31 10/1/2020 291 1.2637.7 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP11-0006-01 Radium-226160-39298-31 10/1/2020 61.3 G 1.256.5 pCi/g

789UMR-TP11-0006-01 Radium-228160-39298-31 10/1/2020 286 2.2429.3 pCi/g

789UMR-TP11-0006-01 Thallium-208160-39298-31 10/1/2020 99.6 0.9010.4 pCi/g

789UMR-TP11-0006-01 Thorium-234160-39298-31 10/1/2020 17.9 U 33.14.49 pCi/gU
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP11-0612-01 Thorium160-39298-32 10/6/2020 42 0.95 mg/Kg0.64

789UMR-TP11-0612-01 Thorium160-39298-32 10/6/2020 4.6 0.1 pCi/g0.07

789UMR-TP11-0612-01 U-233160-39298-32 10/8/2020 0.014 ^ 0.02 mg/Kg0.014

789UMR-TP11-0612-01 U-234160-39298-32 10/8/2020 0.014 0.02 mg/Kg0.014

789UMR-TP11-0612-01 U-235160-39298-32 10/8/2020 0.46 0.02 mg/Kg0.014

789UMR-TP11-0612-01 U-236160-39298-32 10/8/2020 0.014 0.02 mg/Kg0.014

789UMR-TP11-0612-01 U-238160-39298-32 10/8/2020 59 B 0.02 mg/Kg0.014

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP11-0612-01 Thorium-228160-39298-32 10/16/2020 877 G 7.8291.4 pCi/g

789UMR-TP11-0612-01 Thorium-230160-39298-32 10/16/2020 137 G 4.6824.3 pCi/g

789UMR-TP11-0612-01 Thorium-232160-39298-32 10/16/2020 864 G 4.0290.2 pCi/g

789UMR-TP11-0612-01 Uranium-233/234160-39298-32 10/2/2020 48.2 J 0.134.58 pCi/gJ

789UMR-TP11-0612-01 Uranium-235/236160-39298-32 10/2/2020 2.25 J 0.080.551 pCi/gJ

789UMR-TP11-0612-01 Uranium-238160-39298-32 10/2/2020 49.1 J 0.154.65 pCi/gJ

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP11-0612-01 Actinium 228160-39298-32 10/1/2020 331 1.8133.9 pCi/g

789UMR-TP11-0612-01 Bismuth-212160-39298-32 10/1/2020 337 7.6235.9 pCi/g

789UMR-TP11-0612-01 Bismuth-214160-39298-32 10/1/2020 73.1 1.147.7 pCi/g

789UMR-TP11-0612-01 Cesium-137160-39298-32 10/1/2020 -0.453 U 1.070.652 pCi/gU

789UMR-TP11-0612-01 Lead-212160-39298-32 10/1/2020 343 1.1844.5 pCi/g

789UMR-TP11-0612-01 Lead-214160-39298-32 10/1/2020 77.4 1.548.16 pCi/g

789UMR-TP11-0612-01 Potassium-40160-39298-32 10/1/2020 9.51 5.395.68 pCi/g

789UMR-TP11-0612-01 Protactinium-234160-39298-32 10/1/2020 1.69 U 6.262.71 pCi/gU

789UMR-TP11-0612-01 Radium-224160-39298-32 10/1/2020 343 1.1844.5 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP11-0612-01 Radium-226160-39298-32 10/1/2020 73.1 G 1.147.7 pCi/g

789UMR-TP11-0612-01 Radium-228160-39298-32 10/1/2020 331 1.8133.9 pCi/g

789UMR-TP11-0612-01 Thallium-208160-39298-32 10/1/2020 114 0.811.9 pCi/g

789UMR-TP11-0612-01 Thorium-234160-39298-32 10/1/2020 19.5 U 32.54.28 pCi/gU
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP11-1218-01 Thorium160-39298-33 10/13/2020 26 B J 0.97 mg/KgJ 0.65

789UMR-TP11-1218-01 Thorium160-39298-33 10/13/2020 2.8 B J 0.11 pCi/gJ 0.072

789UMR-TP11-1218-01 U-233160-39298-33 10/12/2020 0.015 0.02 mg/Kg0.015

789UMR-TP11-1218-01 U-234160-39298-33 10/12/2020 0.015 0.02 mg/Kg0.015

789UMR-TP11-1218-01 U-235160-39298-33 10/12/2020 0.34 F1 J 0.02 mg/KgJ 0.015

789UMR-TP11-1218-01 U-236160-39298-33 10/12/2020 0.015 0.02 mg/Kg0.015

789UMR-TP11-1218-01 U-238160-39298-33 10/12/2020 46 B F2 J 0.02 mg/KgJ 0.015

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP11-1218-01 Thorium-228160-39298-33 10/16/2020 1440 G 6.15137 pCi/g

789UMR-TP11-1218-01 Thorium-230160-39298-33 10/16/2020 235 G 4.8232.8 pCi/g

789UMR-TP11-1218-01 Thorium-232160-39298-33 10/16/2020 1430 G 4.8136 pCi/g

789UMR-TP11-1218-01 Uranium-233/234160-39298-33 10/2/2020 36 0.053.46 pCi/g

789UMR-TP11-1218-01 Uranium-235/236160-39298-33 10/2/2020 1.73 0.150.436 pCi/g

789UMR-TP11-1218-01 Uranium-238160-39298-33 10/2/2020 35.5 0.093.41 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP11-1218-01 Actinium 228160-39298-33 10/6/2020 298 1.8430.5 pCi/g

789UMR-TP11-1218-01 Bismuth-212160-39298-33 10/6/2020 302 7.5132.2 pCi/g

789UMR-TP11-1218-01 Bismuth-214160-39298-33 10/6/2020 66.2 1.57.16 pCi/g

789UMR-TP11-1218-01 Cesium-137160-39298-33 10/6/2020 -0.445 U 0.840.763 pCi/gU

789UMR-TP11-1218-01 Lead-212160-39298-33 10/6/2020 311 1.1140.2 pCi/g

789UMR-TP11-1218-01 Lead-214160-39298-33 10/6/2020 69.9 1.257.34 pCi/g

789UMR-TP11-1218-01 Potassium-40160-39298-33 10/6/2020 2.88 U 7.14.31 pCi/gU

789UMR-TP11-1218-01 Protactinium-234160-39298-33 10/6/2020 0.219 U 6.340.353 pCi/gU

789UMR-TP11-1218-01 Radium-224160-39298-33 10/6/2020 311 1.1140.2 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP11-1218-01 Radium-226160-39298-33 10/6/2020 66.2 G 1.57.16 pCi/g

789UMR-TP11-1218-01 Radium-228160-39298-33 10/6/2020 298 1.8430.5 pCi/g

789UMR-TP11-1218-01 Thallium-208160-39298-33 10/6/2020 102 0.7410.6 pCi/g

789UMR-TP11-1218-01 Thorium-234160-39298-33 10/6/2020 18.9 U 31.74.13 pCi/gU
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP11-1824-01 Thorium160-39298-34 10/13/2020 2.4 B J 0.11 pCi/gJ 0.071

789UMR-TP11-1824-01 Thorium160-39298-34 10/13/2020 22 B J 0.96 mg/KgJ 0.65

789UMR-TP11-1824-01 U-233160-39298-34 10/12/2020 0.014 0.02 mg/Kg0.014

789UMR-TP11-1824-01 U-234160-39298-34 10/12/2020 0.014 0.02 mg/Kg0.014

789UMR-TP11-1824-01 U-235160-39298-34 10/12/2020 0.33 J 0.02 mg/KgJ 0.014

789UMR-TP11-1824-01 U-236160-39298-34 10/12/2020 0.014 0.02 mg/Kg0.014

789UMR-TP11-1824-01 U-238160-39298-34 10/12/2020 43 B J 0.02 mg/KgJ 0.014

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP11-1824-01 Thorium-228160-39298-34 10/16/2020 1110 G 6.94110 pCi/g

789UMR-TP11-1824-01 Thorium-230160-39298-34 10/16/2020 178 G 5.9128.1 pCi/g

789UMR-TP11-1824-01 Thorium-232160-39298-34 10/16/2020 1100 G 4.85110 pCi/g

789UMR-TP11-1824-01 Uranium-233/234160-39298-34 10/2/2020 18.4 0.071.76 pCi/g

789UMR-TP11-1824-01 Uranium-235/236160-39298-34 10/2/2020 0.939 0.060.223 pCi/g

789UMR-TP11-1824-01 Uranium-238160-39298-34 10/2/2020 18.3 0.061.74 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP11-1824-01 Actinium 228160-39298-34 10/1/2020 207 1.7921.2 pCi/g

789UMR-TP11-1824-01 Bismuth-212160-39298-34 10/1/2020 224 8.0525.4 pCi/g

789UMR-TP11-1824-01 Bismuth-214160-39298-34 10/1/2020 54.3 1.125.76 pCi/g

789UMR-TP11-1824-01 Cesium-137160-39298-34 10/1/2020 0.166 U 0.960.583 pCi/gU

789UMR-TP11-1824-01 Lead-212160-39298-34 10/1/2020 215 1.0127.9 pCi/g

789UMR-TP11-1824-01 Lead-214160-39298-34 10/1/2020 61 1.416.57 pCi/g

789UMR-TP11-1824-01 Potassium-40160-39298-34 10/1/2020 10.8 5.843.84 pCi/g

789UMR-TP11-1824-01 Protactinium-234160-39298-34 10/1/2020 2.55 1.981.24 pCi/g

789UMR-TP11-1824-01 Radium-224160-39298-34 10/1/2020 215 1.0127.9 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP11-1824-01 Radium-226160-39298-34 10/1/2020 54.3 G 1.125.76 pCi/g

789UMR-TP11-1824-01 Radium-228160-39298-34 10/1/2020 207 1.7921.2 pCi/g

789UMR-TP11-1824-01 Thallium-208160-39298-34 10/1/2020 73.6 0.717.72 pCi/g

789UMR-TP11-1824-01 Thorium-234160-39298-34 10/1/2020 13.7 U 25.93.53 pCi/gU
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP11-2430-01 Thorium160-39298-35 10/13/2020 2.7 B J 0.1 pCi/gJ 0.069

789UMR-TP11-2430-01 Thorium160-39298-35 10/13/2020 24 B J 0.93 mg/KgJ 0.63

789UMR-TP11-2430-01 U-233160-39298-35 10/12/2020 0.014 0.02 mg/Kg0.014

789UMR-TP11-2430-01 U-234160-39298-35 10/12/2020 0.014 0.02 mg/Kg0.014

789UMR-TP11-2430-01 U-235160-39298-35 10/12/2020 0.23 J 0.02 mg/KgJ 0.014

789UMR-TP11-2430-01 U-236160-39298-35 10/12/2020 0.014 0.02 mg/Kg0.014

789UMR-TP11-2430-01 U-238160-39298-35 10/12/2020 31 B J 0.02 mg/KgJ 0.014

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP11-2430-01 Thorium-228160-39298-35 10/20/2020 50.4 G 8.4114 pCi/g

789UMR-TP11-2430-01 Thorium-230160-39298-35 10/20/2020 27 G 5.039.77 pCi/g

789UMR-TP11-2430-01 Thorium-232160-39298-35 10/20/2020 59.2 G 514.8 pCi/g

789UMR-TP11-2430-01 Uranium-233/234160-39298-35 10/2/2020 28.8 0.102.77 pCi/g

789UMR-TP11-2430-01 Uranium-235/236160-39298-35 10/2/2020 1.77 0.090.401 pCi/g

789UMR-TP11-2430-01 Uranium-238160-39298-35 10/2/2020 28.2 0.072.72 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP11-2430-01 Actinium 228160-39298-35 10/1/2020 195 1.5720 pCi/g

789UMR-TP11-2430-01 Bismuth-212160-39298-35 10/1/2020 202 5.821.8 pCi/g

789UMR-TP11-2430-01 Bismuth-214160-39298-35 10/1/2020 47.8 0.875.08 pCi/g

789UMR-TP11-2430-01 Cesium-137160-39298-35 10/1/2020 -0.373 U 0.890.542 pCi/gU

789UMR-TP11-2430-01 Lead-212160-39298-35 10/1/2020 207 0.9026.8 pCi/g

789UMR-TP11-2430-01 Lead-214160-39298-35 10/1/2020 49.4 1.35.25 pCi/g

789UMR-TP11-2430-01 Potassium-40160-39298-35 10/1/2020 2.37 U 5.873.56 pCi/gU

789UMR-TP11-2430-01 Protactinium-234160-39298-35 10/1/2020 0.159 U 5.10.256 pCi/gU

789UMR-TP11-2430-01 Radium-224160-39298-35 10/1/2020 207 0.9026.8 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP11-2430-01 Radium-226160-39298-35 10/1/2020 47.8 0.875.08 pCi/g

789UMR-TP11-2430-01 Radium-228160-39298-35 10/1/2020 195 1.5720 pCi/g

789UMR-TP11-2430-01 Thallium-208160-39298-35 10/1/2020 67.2 0.617.04 pCi/g

789UMR-TP11-2430-01 Thorium-234160-39298-35 10/1/2020 13 U 26.93.48 pCi/gU
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP12-0002-01 Thorium160-39298-36 10/13/2020 22 B J 0.88 mg/KgJ 0.59

789UMR-TP12-0002-01 Thorium160-39298-36 10/13/2020 2.5 B J 0.09 pCi/gJ 0.065

789UMR-TP12-0002-01 U-233160-39298-36 10/12/2020 0.013 0.02 mg/Kg0.013

789UMR-TP12-0002-01 U-234160-39298-36 10/12/2020 0.013 0.02 mg/Kg0.013

789UMR-TP12-0002-01 U-235160-39298-36 10/12/2020 0.5 J 0.02 mg/KgJ 0.013

789UMR-TP12-0002-01 U-236160-39298-36 10/12/2020 0.013 0.02 mg/Kg0.013

789UMR-TP12-0002-01 U-238160-39298-36 10/12/2020 67 B J 0.02 mg/KgJ 0.013

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP12-0002-01 Thorium-228160-39298-36 10/20/2020 1260 G 6.47124 pCi/g

789UMR-TP12-0002-01 Thorium-230160-39298-36 10/20/2020 233 G 5.8634 pCi/g

789UMR-TP12-0002-01 Thorium-232160-39298-36 10/20/2020 1330 G 5.47129 pCi/g

789UMR-TP12-0002-01 Uranium-233/234160-39298-36 10/2/2020 70 J 0.156.6 pCi/gJ

789UMR-TP12-0002-01 Uranium-235/236160-39298-36 10/2/2020 3.85 J 0.190.848 pCi/gJ

789UMR-TP12-0002-01 Uranium-238160-39298-36 10/2/2020 70.5 J 0.156.64 pCi/gJ

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP12-0002-01 Actinium 228160-39298-36 10/6/2020 518 3.1353 pCi/g

789UMR-TP12-0002-01 Bismuth-212160-39298-36 10/6/2020 519 12.155.2 pCi/g

789UMR-TP12-0002-01 Bismuth-214160-39298-36 10/6/2020 107 1.8411.3 pCi/g

789UMR-TP12-0002-01 Cesium-137160-39298-36 10/6/2020 0.59 U 1.891.15 pCi/gU

789UMR-TP12-0002-01 Lead-212160-39298-36 10/6/2020 502 1.6364.9 pCi/g

789UMR-TP12-0002-01 Lead-214160-39298-36 10/6/2020 107 1.9111.3 pCi/g

789UMR-TP12-0002-01 Potassium-40160-39298-36 10/6/2020 2.3 U 127.23 pCi/gU

789UMR-TP12-0002-01 Protactinium-234160-39298-36 10/6/2020 2.14 U 3.11.98 pCi/gU

789UMR-TP12-0002-01 Radium-224160-39298-36 10/6/2020 502 1.6364.9 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP12-0002-01 Radium-226160-39298-36 10/6/2020 107 G 1.8411.3 pCi/g

789UMR-TP12-0002-01 Radium-228160-39298-36 10/6/2020 518 3.1353 pCi/g

789UMR-TP12-0002-01 Thallium-208160-39298-36 10/6/2020 184 1.2919.2 pCi/g

789UMR-TP12-0002-01 Thorium-234160-39298-36 10/6/2020 19.8 U 364.94 pCi/gU
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP12-0204-01 Thorium160-39298-37 10/13/2020 23 B J 1.1 mg/KgJ 0.71

789UMR-TP12-0204-01 Thorium160-39298-37 10/13/2020 2.5 B J 0.12 pCi/gJ 0.078

789UMR-TP12-0204-01 U-233160-39298-37 10/14/2020 0.016 0.03 mg/Kg0.016

789UMR-TP12-0204-01 U-234160-39298-37 10/14/2020 0.016 0.03 mg/Kg0.016

789UMR-TP12-0204-01 U-235160-39298-37 10/14/2020 0.14 J 0.03 mg/KgJ 0.016

789UMR-TP12-0204-01 U-236160-39298-37 10/14/2020 0.016 0.03 mg/Kg0.016

789UMR-TP12-0204-01 U-238160-39298-37 10/14/2020 19 B J 0.03 mg/KgJ 0.016

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP12-0204-01 Thorium-228160-39298-37 10/16/2020 122 G 7.3321.3 pCi/g

789UMR-TP12-0204-01 Thorium-230160-39298-37 10/16/2020 41.2 G 5.211.4 pCi/g

789UMR-TP12-0204-01 Thorium-232160-39298-37 10/16/2020 88.3 G 4.6117.3 pCi/g

789UMR-TP12-0204-01 Uranium-233/234160-39298-37 9/25/2020 13.1 0.081.35 pCi/g

789UMR-TP12-0204-01 Uranium-235/236160-39298-37 9/25/2020 0.87 U 0.060.234 pCi/gU

789UMR-TP12-0204-01 Uranium-238160-39298-37 9/25/2020 13.9 0.091.41 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP12-0204-01 Actinium 228160-39298-37 10/2/2020 73.8 1.077.7 pCi/g

789UMR-TP12-0204-01 Bismuth-212160-39298-37 10/2/2020 77.4 5.410.7 pCi/g

789UMR-TP12-0204-01 Bismuth-214160-39298-37 10/2/2020 15.5 0.751.88 pCi/g

789UMR-TP12-0204-01 Cesium-137160-39298-37 10/2/2020 -0.156 U 0.590.358 pCi/gU

789UMR-TP12-0204-01 Lead-212160-39298-37 10/2/2020 80.9 0.6010.5 pCi/g

789UMR-TP12-0204-01 Lead-214160-39298-37 10/2/2020 17 0.661.87 pCi/g

789UMR-TP12-0204-01 Potassium-40160-39298-37 10/2/2020 22.7 2.684.35 pCi/g

789UMR-TP12-0204-01 Protactinium-234160-39298-37 10/2/2020 -0.149 U 3.420.348 pCi/gU

789UMR-TP12-0204-01 Radium-224160-39298-37 10/2/2020 80.9 0.6010.5 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP12-0204-01 Radium-226160-39298-37 10/2/2020 15.5 0.751.88 pCi/g

789UMR-TP12-0204-01 Radium-228160-39298-37 10/2/2020 73.8 1.077.7 pCi/g

789UMR-TP12-0204-01 Thallium-208160-39298-37 10/2/2020 25.2 0.432.71 pCi/g

789UMR-TP12-0204-01 Thorium-234160-39298-37 10/2/2020 5.51 U 21.61.88 pCi/gU
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP12-0406-01 Thorium160-39298-38 10/13/2020 8.4 B J 0.98 mg/KgJ 0.66

789UMR-TP12-0406-01 Thorium160-39298-38 10/13/2020 0.92 B J 0.11 pCi/gJ 0.073

789UMR-TP12-0406-01 U-233160-39298-38 10/12/2020 0.015 0.02 mg/Kg0.015

789UMR-TP12-0406-01 U-234160-39298-38 10/12/2020 0.015 0.02 mg/Kg0.015

789UMR-TP12-0406-01 U-235160-39298-38 10/12/2020 0.019 J UJ 0.02 mg/KgUJ 0.015

789UMR-TP12-0406-01 U-236160-39298-38 10/12/2020 0.015 0.02 mg/Kg0.015

789UMR-TP12-0406-01 U-238160-39298-38 10/12/2020 2.4 B J 0.02 mg/KgJ 0.015

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP12-0406-01 Thorium-228160-39298-38 10/6/2020 4.9 0.120.595 pCi/g

789UMR-TP12-0406-01 Thorium-230160-39298-38 10/6/2020 1.88 0.130.319 pCi/g

789UMR-TP12-0406-01 Thorium-232160-39298-38 10/6/2020 5.12 0.070.611 pCi/g

789UMR-TP12-0406-01 Uranium-233/234160-39298-38 10/2/2020 0.769 0.120.216 pCi/g

789UMR-TP12-0406-01 Uranium-235/236160-39298-38 10/2/2020 0.0561 U 0.080.0652 pCi/gU

789UMR-TP12-0406-01 Uranium-238160-39298-38 10/2/2020 0.976 0.100.242 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP12-0406-01 Actinium 228160-39298-38 10/2/2020 4.94 0.270.784 pCi/g

789UMR-TP12-0406-01 Bismuth-212160-39298-38 10/2/2020 7.17 0.881.64 pCi/g

789UMR-TP12-0406-01 Bismuth-214160-39298-38 10/2/2020 1.9 0.230.378 pCi/g

789UMR-TP12-0406-01 Cesium-137160-39298-38 10/2/2020 0.00671 U 0.230.137 pCi/gU

789UMR-TP12-0406-01 Lead-212160-39298-38 10/2/2020 5.66 0.240.689 pCi/g

789UMR-TP12-0406-01 Lead-214160-39298-38 10/2/2020 2.06 0.310.385 pCi/g

789UMR-TP12-0406-01 Potassium-40160-39298-38 10/2/2020 21.8 1.083.51 pCi/g

789UMR-TP12-0406-01 Protactinium-234160-39298-38 10/2/2020 0.0613 U 1.360.107 pCi/gU

789UMR-TP12-0406-01 Radium-224160-39298-38 10/2/2020 5.66 0.240.689 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP12-0406-01 Radium-226160-39298-38 10/2/2020 1.9 0.230.378 pCi/g

789UMR-TP12-0406-01 Radium-228160-39298-38 10/2/2020 4.94 0.270.784 pCi/g

789UMR-TP12-0406-01 Thallium-208160-39298-38 10/2/2020 2.04 0.140.315 pCi/g

789UMR-TP12-0406-01 Thorium-234160-39298-38 10/2/2020 2.28 U 2.591.54 pCi/gU
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP13-0006-01 Thorium160-39298-39 10/13/2020 1.9 B J 0.11 pCi/gJ 0.072

789UMR-TP13-0006-01 Thorium160-39298-39 10/13/2020 17 B J 0.97 mg/KgJ 0.66

789UMR-TP13-0006-01 U-233160-39298-39 10/12/2020 0.015 0.02 mg/Kg0.015

789UMR-TP13-0006-01 U-234160-39298-39 10/12/2020 0.015 0.02 mg/Kg0.015

789UMR-TP13-0006-01 U-235160-39298-39 10/12/2020 0.13 J 0.02 mg/KgJ 0.015

789UMR-TP13-0006-01 U-236160-39298-39 10/12/2020 0.015 0.02 mg/Kg0.015

789UMR-TP13-0006-01 U-238160-39298-39 10/12/2020 16 B J 0.02 mg/KgJ 0.015

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP13-0006-01 Thorium-228160-39298-39 10/6/2020 33.2 0.113 pCi/g

789UMR-TP13-0006-01 Thorium-230160-39298-39 10/6/2020 6.25 0.120.716 pCi/g

789UMR-TP13-0006-01 Thorium-232160-39298-39 10/6/2020 30.9 0.052.81 pCi/g

789UMR-TP13-0006-01 Uranium-233/234160-39298-39 9/25/2020 13.9 0.071.4 pCi/g

789UMR-TP13-0006-01 Uranium-235/236160-39298-39 9/25/2020 0.718 U 0.070.207 pCi/gU

789UMR-TP13-0006-01 Uranium-238160-39298-39 9/25/2020 13.3 0.081.35 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP13-0006-01 Actinium 228160-39298-39 10/2/2020 87.1 0.879.01 pCi/g

789UMR-TP13-0006-01 Bismuth-212160-39298-39 10/2/2020 86.9 3.89.78 pCi/g

789UMR-TP13-0006-01 Bismuth-214160-39298-39 10/2/2020 22.1 0.732.49 pCi/g

789UMR-TP13-0006-01 Cesium-137160-39298-39 10/2/2020 -0.234 U 0.550.338 pCi/gU

789UMR-TP13-0006-01 Lead-212160-39298-39 10/2/2020 94.2 0.5912.2 pCi/g

789UMR-TP13-0006-01 Lead-214160-39298-39 10/2/2020 22.8 0.632.45 pCi/g

789UMR-TP13-0006-01 Potassium-40160-39298-39 10/2/2020 16 2.773.86 pCi/g

789UMR-TP13-0006-01 Protactinium-234160-39298-39 10/2/2020 0.657 U 3.52 pCi/gU

789UMR-TP13-0006-01 Radium-224160-39298-39 10/2/2020 94.2 0.5912.2 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP13-0006-01 Radium-226160-39298-39 10/2/2020 22.1 0.732.49 pCi/g

789UMR-TP13-0006-01 Radium-228160-39298-39 10/2/2020 87.1 0.879.01 pCi/g

789UMR-TP13-0006-01 Thallium-208160-39298-39 10/2/2020 29.8 0.333.14 pCi/g

789UMR-TP13-0006-01 Thorium-234160-39298-39 10/2/2020 8.36 U 15.72.4 pCi/gU
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP05-1824-01 Thorium160-39298-4 9/29/2020 41 F1 J 0.97 mg/KgJ 0.66

789UMR-TP05-1824-01 Thorium160-39298-4 9/29/2020 4.4 F1 J 0.11 pCi/gJ 0.072

789UMR-TP05-1824-01 U-233160-39298-4 9/30/2020 0.015 0.02 mg/Kg0.015

789UMR-TP05-1824-01 U-234160-39298-4 9/30/2020 0.015 0.02 mg/Kg0.015

789UMR-TP05-1824-01 U-235160-39298-4 9/30/2020 0.6 J 0.02 mg/KgJ 0.015

789UMR-TP05-1824-01 U-236160-39298-4 9/30/2020 0.015 0.02 mg/Kg0.015

789UMR-TP05-1824-01 U-238160-39298-4 9/30/2020 79 B 0.02 mg/Kg0.015

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP05-1824-01 Thorium-228160-39298-4 10/29/2020 216 0.7720.5 pCi/g

789UMR-TP05-1824-01 Thorium-230160-39298-4 10/29/2020 31.8 0.314.51 pCi/g

789UMR-TP05-1824-01 Thorium-232160-39298-4 10/29/2020 193 0.3118.5 pCi/g

789UMR-TP05-1824-01 Uranium-233/234160-39298-4 9/29/2020 60.3 F J 0.225.71 pCi/gJ

789UMR-TP05-1824-01 Uranium-235/236160-39298-4 9/29/2020 2.6 J 0.200.652 pCi/gJ

789UMR-TP05-1824-01 Uranium-238160-39298-4 9/29/2020 60.6 F J 0.255.74 pCi/gJ

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP05-1824-01 Actinium 228160-39298-4 10/2/2020 492 2.1550.3 pCi/g

789UMR-TP05-1824-01 Bismuth-212160-39298-4 10/2/2020 486 8.5351.2 pCi/g

789UMR-TP05-1824-01 Bismuth-214160-39298-4 10/2/2020 102 1.2510.7 pCi/g

789UMR-TP05-1824-01 Cesium-137160-39298-4 10/2/2020 0.451 U 1.280.779 pCi/gU

789UMR-TP05-1824-01 Lead-212160-39298-4 10/2/2020 462 1.3159.8 pCi/g

789UMR-TP05-1824-01 Lead-214160-39298-4 10/2/2020 105 1.4211 pCi/g

789UMR-TP05-1824-01 Potassium-40160-39298-4 10/2/2020 2.85 U 8.525.17 pCi/gU

789UMR-TP05-1824-01 Protactinium-234160-39298-4 10/2/2020 3.66 U 6.521.49 pCi/gU

789UMR-TP05-1824-01 Radium-224160-39298-4 10/2/2020 462 1.3159.8 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP05-1824-01 Radium-226160-39298-4 10/2/2020 102 G 1.2510.7 pCi/g

789UMR-TP05-1824-01 Radium-228160-39298-4 10/2/2020 492 2.1550.3 pCi/g

789UMR-TP05-1824-01 Thallium-208160-39298-4 10/2/2020 165 0.9217.2 pCi/g

789UMR-TP05-1824-01 Thorium-234160-39298-4 10/2/2020 18.2 U UJ 30.94.19 pCi/gUJ
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP13-0612-01 Thorium160-39298-40 10/13/2020 0.61 J 0.9 mg/KgJ 0.61

789UMR-TP13-0612-01 Thorium160-39298-40 10/13/2020 0.066 J 0.09 pCi/gJ 0.066

789UMR-TP13-0612-01 U-233160-39298-40 10/12/2020 0.013 0.02 mg/Kg0.013

789UMR-TP13-0612-01 U-234160-39298-40 10/12/2020 0.013 0.02 mg/Kg0.013

789UMR-TP13-0612-01 U-235160-39298-40 10/12/2020 0.088 J 0.02 mg/KgJ 0.013

789UMR-TP13-0612-01 U-236160-39298-40 10/12/2020 0.013 0.02 mg/Kg0.013

789UMR-TP13-0612-01 U-238160-39298-40 10/12/2020 12 B J 0.02 mg/KgJ 0.013

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP13-0612-01 Thorium-228160-39298-40 10/6/2020 49.9 0.144.44 pCi/g

789UMR-TP13-0612-01 Thorium-230160-39298-40 10/6/2020 8.13 0.130.911 pCi/g

789UMR-TP13-0612-01 Thorium-232160-39298-40 10/6/2020 44.3 0.063.97 pCi/g

789UMR-TP13-0612-01 Uranium-233/234160-39298-40 9/25/2020 11.6 0.051.2 pCi/g

789UMR-TP13-0612-01 Uranium-235/236160-39298-40 9/25/2020 0.646 U 0.080.193 pCi/gU

789UMR-TP13-0612-01 Uranium-238160-39298-40 9/25/2020 12 0.061.23 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP13-0612-01 Actinium 228160-39298-40 10/2/2020 60.9 0.686.31 pCi/g

789UMR-TP13-0612-01 Bismuth-212160-39298-40 10/2/2020 67.7 3.688.44 pCi/g

789UMR-TP13-0612-01 Bismuth-214160-39298-40 10/2/2020 15.6 0.501.74 pCi/g

789UMR-TP13-0612-01 Cesium-137160-39298-40 10/2/2020 -0.217 U 0.520.318 pCi/gU

789UMR-TP13-0612-01 Lead-212160-39298-40 10/2/2020 66.9 0.518.7 pCi/g

789UMR-TP13-0612-01 Lead-214160-39298-40 10/2/2020 16.9 0.561.84 pCi/g

789UMR-TP13-0612-01 Potassium-40160-39298-40 10/2/2020 20 2.163.68 pCi/g

789UMR-TP13-0612-01 Protactinium-234160-39298-40 10/2/2020 0.872 U 2.991.34 pCi/gU

789UMR-TP13-0612-01 Radium-224160-39298-40 10/2/2020 66.9 0.518.7 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP13-0612-01 Radium-226160-39298-40 10/2/2020 15.6 0.501.74 pCi/g

789UMR-TP13-0612-01 Radium-228160-39298-40 10/2/2020 60.9 0.686.31 pCi/g

789UMR-TP13-0612-01 Thallium-208160-39298-40 10/2/2020 21.2 0.262.25 pCi/g

789UMR-TP13-0612-01 Thorium-234160-39298-40 10/2/2020 3.37 U 17.11.37 pCi/gU
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP13-1218-01 Thorium160-39298-41 10/13/2020 20 B J 1 mg/KgJ 0.69

789UMR-TP13-1218-01 Thorium160-39298-41 10/13/2020 2.2 B J 0.11 pCi/gJ 0.075

789UMR-TP13-1218-01 U-233160-39298-41 10/12/2020 0.015 0.03 mg/Kg0.015

789UMR-TP13-1218-01 U-234160-39298-41 10/12/2020 0.015 0.03 mg/Kg0.015

789UMR-TP13-1218-01 U-235160-39298-41 10/12/2020 0.2 J 0.03 mg/KgJ 0.015

789UMR-TP13-1218-01 U-236160-39298-41 10/12/2020 0.015 0.03 mg/Kg0.015

789UMR-TP13-1218-01 U-238160-39298-41 10/12/2020 27 B J 0.03 mg/KgJ 0.015

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP13-1218-01 Thorium-228160-39298-41 10/16/2020 711 G 9.1875.9 pCi/g

789UMR-TP13-1218-01 Thorium-230160-39298-41 10/16/2020 146 G 4.7324.5 pCi/g

789UMR-TP13-1218-01 Thorium-232160-39298-41 10/16/2020 692 G 5.0874.1 pCi/g

789UMR-TP13-1218-01 Uranium-233/234160-39298-41 9/25/2020 20 0.121.98 pCi/g

789UMR-TP13-1218-01 Uranium-235/236160-39298-41 9/25/2020 0.969 U 0.110.274 pCi/gU

789UMR-TP13-1218-01 Uranium-238160-39298-41 9/25/2020 20 0.101.98 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP13-1218-01 Actinium 228160-39298-41 10/2/2020 88.8 0.869.14 pCi/g

789UMR-TP13-1218-01 Bismuth-212160-39298-41 10/2/2020 91.4 3.6810.2 pCi/g

789UMR-TP13-1218-01 Bismuth-214160-39298-41 10/2/2020 21 0.562.28 pCi/g

789UMR-TP13-1218-01 Cesium-137160-39298-41 10/2/2020 -0.228 U 0.540.329 pCi/gU

789UMR-TP13-1218-01 Lead-212160-39298-41 10/2/2020 94.1 0.6112.2 pCi/g

789UMR-TP13-1218-01 Lead-214160-39298-41 10/2/2020 22.5 0.812.43 pCi/g

789UMR-TP13-1218-01 Potassium-40160-39298-41 10/2/2020 4.77 3.342.17 pCi/g

789UMR-TP13-1218-01 Protactinium-234160-39298-41 10/2/2020 -0.68 U 3.291.99 pCi/gU

789UMR-TP13-1218-01 Radium-224160-39298-41 10/2/2020 94.1 0.6112.2 pCi/g
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Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP13-1218-01 Radium-226160-39298-41 10/2/2020 21 0.562.28 pCi/g

789UMR-TP13-1218-01 Radium-228160-39298-41 10/2/2020 88.8 0.869.14 pCi/g

789UMR-TP13-1218-01 Thallium-208160-39298-41 10/2/2020 30.4 0.393.22 pCi/g

789UMR-TP13-1218-01 Thorium-234160-39298-41 10/2/2020 4.78 U 17.81.55 pCi/gU
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP13-1824-01 Thorium160-39298-42 10/13/2020 19 B J 0.96 mg/KgJ 0.65

789UMR-TP13-1824-01 Thorium160-39298-42 10/13/2020 2 B J 0.11 pCi/gJ 0.071

789UMR-TP13-1824-01 U-233160-39298-42 10/12/2020 0.014 0.02 mg/Kg0.014

789UMR-TP13-1824-01 U-234160-39298-42 10/12/2020 0.014 0.02 mg/Kg0.014

789UMR-TP13-1824-01 U-235160-39298-42 10/12/2020 0.16 J 0.02 mg/KgJ 0.014

789UMR-TP13-1824-01 U-236160-39298-42 10/12/2020 0.014 0.02 mg/Kg0.014

789UMR-TP13-1824-01 U-238160-39298-42 10/12/2020 22 B J 0.02 mg/KgJ 0.014

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP13-1824-01 Thorium-228160-39298-42 10/16/2020 91.4 G 1.5710.7 pCi/g

789UMR-TP13-1824-01 Thorium-230160-39298-42 10/16/2020 18.5 0.453.7 pCi/g

789UMR-TP13-1824-01 Thorium-232160-39298-42 10/16/2020 98.8 0.7311.3 pCi/g

789UMR-TP13-1824-01 Uranium-233/234160-39298-42 9/25/2020 18.6 0.101.85 pCi/g

789UMR-TP13-1824-01 Uranium-235/236160-39298-42 9/25/2020 0.909 U 0.110.258 pCi/gU

789UMR-TP13-1824-01 Uranium-238160-39298-42 9/25/2020 18.6 0.091.85 pCi/g

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP13-1824-01 Actinium 228160-39298-42 10/2/2020 72.8 0.817.53 pCi/g

789UMR-TP13-1824-01 Bismuth-212160-39298-42 10/2/2020 77.5 3.228.96 pCi/g

789UMR-TP13-1824-01 Bismuth-214160-39298-42 10/2/2020 18.3 0.552.03 pCi/g

789UMR-TP13-1824-01 Cesium-137160-39298-42 10/2/2020 0.186 U 0.440.269 pCi/gU

789UMR-TP13-1824-01 Lead-212160-39298-42 10/2/2020 77.3 0.5010 pCi/g

789UMR-TP13-1824-01 Lead-214160-39298-42 10/2/2020 19.5 0.562.09 pCi/g

789UMR-TP13-1824-01 Potassium-40160-39298-42 10/2/2020 12.5 2.062.95 pCi/g

789UMR-TP13-1824-01 Protactinium-234160-39298-42 10/2/2020 0.593 U 3.291.11 pCi/gU

789UMR-TP13-1824-01 Radium-224160-39298-42 10/2/2020 77.3 0.5010 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP13-1824-01 Radium-226160-39298-42 10/2/2020 18.3 0.552.03 pCi/g

789UMR-TP13-1824-01 Radium-228160-39298-42 10/2/2020 72.8 0.817.53 pCi/g

789UMR-TP13-1824-01 Thallium-208160-39298-42 10/2/2020 24.8 0.332.63 pCi/g

789UMR-TP13-1824-01 Thorium-234160-39298-42 10/2/2020 6.43 U 15.62.05 pCi/gU
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP05-1824-02 Thorium160-39298-5 9/29/2020 4.9 J 0.09 pCi/gJ 0.064

789UMR-TP05-1824-02 Thorium160-39298-5 9/29/2020 45 J 0.86 mg/KgJ 0.58

789UMR-TP05-1824-02 U-233160-39298-5 9/30/2020 0.013 0.02 mg/Kg0.013

789UMR-TP05-1824-02 U-234160-39298-5 9/30/2020 0.013 0.02 mg/Kg0.013

789UMR-TP05-1824-02 U-235160-39298-5 9/30/2020 0.69 J 0.02 mg/KgJ 0.013

789UMR-TP05-1824-02 U-236160-39298-5 9/30/2020 0.013 0.02 mg/Kg0.013

789UMR-TP05-1824-02 U-238160-39298-5 10/1/2020 92 0.05 mg/Kg0.026

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP05-1824-02 Thorium-228160-39298-5 10/29/2020 248 G 1.3323.1 pCi/g

789UMR-TP05-1824-02 Thorium-230160-39298-5 10/29/2020 35.8 0.864.87 pCi/g

789UMR-TP05-1824-02 Thorium-232160-39298-5 10/29/2020 235 0.7922 pCi/g

789UMR-TP05-1824-02 Uranium-233/234160-39298-5 9/29/2020 54.9 F J 0.185.16 pCi/gJ

789UMR-TP05-1824-02 Uranium-235/236160-39298-5 9/29/2020 2.89 0.140.639 pCi/g

789UMR-TP05-1824-02 Uranium-238160-39298-5 9/29/2020 54.3 F J 0.165.1 pCi/gJ

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP05-1824-02 Actinium 228160-39298-5 10/2/2020 492 1.7250.3 pCi/g

789UMR-TP05-1824-02 Bismuth-212160-39298-5 10/2/2020 489 8.4351.5 pCi/g

789UMR-TP05-1824-02 Bismuth-214160-39298-5 10/2/2020 103 1.710.9 pCi/g

789UMR-TP05-1824-02 Cesium-137160-39298-5 10/2/2020 -0.496 U 1.180.718 pCi/gU

789UMR-TP05-1824-02 Lead-212160-39298-5 10/2/2020 466 1.3160.3 pCi/g

789UMR-TP05-1824-02 Lead-214160-39298-5 10/2/2020 105 1.4510.9 pCi/g

789UMR-TP05-1824-02 Potassium-40160-39298-5 10/2/2020 3.35 U 8.365.08 pCi/gU

789UMR-TP05-1824-02 Protactinium-234160-39298-5 10/2/2020 2.37 U 6.625.02 pCi/gU

789UMR-TP05-1824-02 Radium-224160-39298-5 10/2/2020 466 1.3160.3 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP05-1824-02 Radium-226160-39298-5 10/2/2020 103 G 1.710.9 pCi/g

789UMR-TP05-1824-02 Radium-228160-39298-5 10/2/2020 492 1.7250.3 pCi/g

789UMR-TP05-1824-02 Thallium-208160-39298-5 10/2/2020 166 0.917.2 pCi/g

789UMR-TP05-1824-02 Thorium-234160-39298-5 10/2/2020 17.1 U UJ 324.37 pCi/gUJ
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP05-2430-01 Thorium160-39298-6 9/29/2020 3.6 J 0.11 pCi/gJ 0.072

789UMR-TP05-2430-01 Thorium160-39298-6 9/29/2020 33 J 0.97 mg/KgJ 0.65

789UMR-TP05-2430-01 U-233160-39298-6 9/30/2020 0.015 0.02 mg/Kg0.015

789UMR-TP05-2430-01 U-234160-39298-6 9/30/2020 0.015 0.02 mg/Kg0.015

789UMR-TP05-2430-01 U-235160-39298-6 9/30/2020 0.55 J 0.02 mg/KgJ 0.015

789UMR-TP05-2430-01 U-236160-39298-6 9/30/2020 0.015 0.02 mg/Kg0.015

789UMR-TP05-2430-01 U-238160-39298-6 9/30/2020 73 B 0.02 mg/Kg0.015

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP05-2430-01 Thorium-228160-39298-6 10/29/2020 158 G 1.1815.2 pCi/g

789UMR-TP05-2430-01 Thorium-230160-39298-6 10/29/2020 25.3 0.763.67 pCi/g

789UMR-TP05-2430-01 Thorium-232160-39298-6 10/29/2020 148 0.5314.3 pCi/g

789UMR-TP05-2430-01 Uranium-233/234160-39298-6 9/29/2020 44.4 F J 0.204.22 pCi/gJ

789UMR-TP05-2430-01 Uranium-235/236160-39298-6 9/29/2020 2.23 0.130.529 pCi/g

789UMR-TP05-2430-01 Uranium-238160-39298-6 9/29/2020 46.2 F J 0.174.38 pCi/gJ

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP05-2430-01 Actinium 228160-39298-6 10/2/2020 421 2.5542.9 pCi/g

789UMR-TP05-2430-01 Bismuth-212160-39298-6 10/2/2020 436 9.5845.6 pCi/g

789UMR-TP05-2430-01 Bismuth-214160-39298-6 10/2/2020 105 1.710.9 pCi/g

789UMR-TP05-2430-01 Cesium-137160-39298-6 10/2/2020 -0.553 U 1.370.83 pCi/gU

789UMR-TP05-2430-01 Lead-212160-39298-6 10/2/2020 404 1.5242.2 pCi/g

789UMR-TP05-2430-01 Lead-214160-39298-6 10/2/2020 103 1.6110.5 pCi/g

789UMR-TP05-2430-01 Potassium-40160-39298-6 10/2/2020 4.05 U 9.085.52 pCi/gU

789UMR-TP05-2430-01 Protactinium-234160-39298-6 10/2/2020 0.265 U 8.210.399 pCi/gU

789UMR-TP05-2430-01 Radium-224160-39298-6 10/2/2020 404 1.5242.2 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP05-2430-01 Radium-226160-39298-6 10/2/2020 105 G 1.710.9 pCi/g

789UMR-TP05-2430-01 Radium-228160-39298-6 10/2/2020 421 2.5542.9 pCi/g

789UMR-TP05-2430-01 Thallium-208160-39298-6 10/2/2020 148 1.0515.1 pCi/g

789UMR-TP05-2430-01 Thorium-234160-39298-6 10/2/2020 18.3 U UJ 32.84.72 pCi/gUJ
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP05-3036-01 Thorium160-39298-7 9/29/2020 31 J 0.95 mg/KgJ 0.64

789UMR-TP05-3036-01 Thorium160-39298-7 9/29/2020 3.4 J 0.1 pCi/gJ 0.07

789UMR-TP05-3036-01 U-233160-39298-7 9/30/2020 0.014 0.02 mg/Kg0.014

789UMR-TP05-3036-01 U-234160-39298-7 9/30/2020 0.014 0.02 mg/Kg0.014

789UMR-TP05-3036-01 U-235160-39298-7 9/30/2020 0.6 J 0.02 mg/KgJ 0.014

789UMR-TP05-3036-01 U-236160-39298-7 9/30/2020 0.014 0.02 mg/Kg0.014

789UMR-TP05-3036-01 U-238160-39298-7 9/30/2020 79 B 0.02 mg/Kg0.014

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP05-3036-01 Thorium-228160-39298-7 10/29/2020 102 0.9110.2 pCi/g

789UMR-TP05-3036-01 Thorium-230160-39298-7 10/29/2020 18.6 0.412.82 pCi/g

789UMR-TP05-3036-01 Thorium-232160-39298-7 10/29/2020 93.7 0.559.47 pCi/g

789UMR-TP05-3036-01 Uranium-233/234160-39298-7 9/29/2020 47 F J 0.204.49 pCi/gJ

789UMR-TP05-3036-01 Uranium-235/236160-39298-7 9/29/2020 2.83 J 0.180.634 pCi/gJ

789UMR-TP05-3036-01 Uranium-238160-39298-7 9/29/2020 51.6 F J 0.184.88 pCi/gJ

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP05-3036-01 Actinium 228160-39298-7 10/2/2020 316 2.3732.4 pCi/g

789UMR-TP05-3036-01 Bismuth-212160-39298-7 10/2/2020 340 9.2937.1 pCi/g

789UMR-TP05-3036-01 Bismuth-214160-39298-7 10/2/2020 71.4 1.237.51 pCi/g

789UMR-TP05-3036-01 Cesium-137160-39298-7 10/2/2020 0.115 U 1.090.662 pCi/gU

789UMR-TP05-3036-01 Lead-212160-39298-7 10/2/2020 295 1.4738.2 pCi/g

789UMR-TP05-3036-01 Lead-214160-39298-7 10/2/2020 79.1 1.688.46 pCi/g

789UMR-TP05-3036-01 Potassium-40160-39298-7 10/2/2020 3.18 U 6.433.92 pCi/gU

789UMR-TP05-3036-01 Protactinium-234160-39298-7 10/2/2020 1.25 U 5.663.66 pCi/gU

789UMR-TP05-3036-01 Radium-224160-39298-7 10/2/2020 295 1.4738.2 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP05-3036-01 Radium-226160-39298-7 10/2/2020 71.4 G 1.237.51 pCi/g

789UMR-TP05-3036-01 Radium-228160-39298-7 10/2/2020 316 2.3732.4 pCi/g

789UMR-TP05-3036-01 Thallium-208160-39298-7 10/2/2020 111 0.9111.6 pCi/g

789UMR-TP05-3036-01 Thorium-234160-39298-7 10/2/2020 15.7 U UJ 27.33.8 pCi/gUJ
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP05-3654-01 Thorium160-39298-8 9/29/2020 2.9 J 0.11 pCi/gJ 0.075

789UMR-TP05-3654-01 Thorium160-39298-8 9/29/2020 26 J 1 mg/KgJ 0.68

789UMR-TP05-3654-01 U-233160-39298-8 9/30/2020 0.015 0.03 mg/Kg0.015

789UMR-TP05-3654-01 U-234160-39298-8 9/30/2020 0.015 0.03 mg/Kg0.015

789UMR-TP05-3654-01 U-235160-39298-8 9/30/2020 0.53 J 0.03 mg/KgJ 0.015

789UMR-TP05-3654-01 U-236160-39298-8 9/30/2020 0.015 0.03 mg/Kg0.015

789UMR-TP05-3654-01 U-238160-39298-8 9/30/2020 69 B 0.03 mg/Kg0.015

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP05-3654-01 Thorium-228160-39298-8 10/29/2020 25.6 0.142.38 pCi/g

789UMR-TP05-3654-01 Thorium-230160-39298-8 10/29/2020 6.87 0.070.779 pCi/g

789UMR-TP05-3654-01 Thorium-232160-39298-8 10/29/2020 25.4 0.062.36 pCi/g

789UMR-TP05-3654-01 Uranium-233/234160-39298-8 9/29/2020 37.8 F J 0.203.58 pCi/gJ

789UMR-TP05-3654-01 Uranium-235/236160-39298-8 9/29/2020 1.66 0.190.419 pCi/g

789UMR-TP05-3654-01 Uranium-238160-39298-8 9/29/2020 37.7 F J 0.193.57 pCi/gJ

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP05-3654-01 Actinium 228160-39298-8 10/2/2020 220 1.6422.6 pCi/g

789UMR-TP05-3654-01 Bismuth-212160-39298-8 10/2/2020 233 7.2125.8 pCi/g

789UMR-TP05-3654-01 Bismuth-214160-39298-8 10/2/2020 60 1.086.4 pCi/g

789UMR-TP05-3654-01 Cesium-137160-39298-8 10/2/2020 -0.372 U 0.880.535 pCi/gU

789UMR-TP05-3654-01 Lead-212160-39298-8 10/2/2020 229 0.9729.7 pCi/g

789UMR-TP05-3654-01 Lead-214160-39298-8 10/2/2020 62.8 1.046.6 pCi/g

789UMR-TP05-3654-01 Potassium-40160-39298-8 10/2/2020 2.43 U 6.253.79 pCi/gU

789UMR-TP05-3654-01 Protactinium-234160-39298-8 10/2/2020 0.459 U 6.060.656 pCi/gU

789UMR-TP05-3654-01 Radium-224160-39298-8 10/2/2020 229 0.9729.7 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP05-3654-01 Radium-226160-39298-8 10/2/2020 60 G 1.086.4 pCi/g

789UMR-TP05-3654-01 Radium-228160-39298-8 10/2/2020 220 1.6422.6 pCi/g

789UMR-TP05-3654-01 Thallium-208160-39298-8 10/2/2020 75.8 0.657.93 pCi/g

789UMR-TP05-3654-01 Thorium-234160-39298-8 10/2/2020 17.4 U UJ 26.63.51 pCi/gUJ
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SDG: 160-39298-1

Analytical Method 6020A

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP06-0006-01 Thorium160-39298-9 9/29/2020 7.9 J 1.1 mg/KgJ 0.75

789UMR-TP06-0006-01 Thorium160-39298-9 9/29/2020 0.86 J 0.12 pCi/gJ 0.083

789UMR-TP06-0006-01 U-233160-39298-9 9/30/2020 0.017 0.03 mg/Kg0.017

789UMR-TP06-0006-01 U-234160-39298-9 9/30/2020 0.017 0.03 mg/Kg0.017

789UMR-TP06-0006-01 U-235160-39298-9 9/30/2020 0.028 J J 0.03 mg/KgJ 0.017

789UMR-TP06-0006-01 U-236160-39298-9 9/30/2020 0.017 0.03 mg/Kg0.017

789UMR-TP06-0006-01 U-238160-39298-9 9/30/2020 3.5 B 0.03 mg/Kg0.017

Analytical Method A-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP06-0006-01 Thorium-228160-39298-9 10/29/2020 3.06 0.110.401 pCi/g

789UMR-TP06-0006-01 Thorium-230160-39298-9 10/29/2020 1.36 0.050.233 pCi/g

789UMR-TP06-0006-01 Thorium-232160-39298-9 10/29/2020 3.27 0.050.416 pCi/g

789UMR-TP06-0006-01 Uranium-233/234160-39298-9 9/29/2020 1.84 F J 0.090.289 pCi/gJ

789UMR-TP06-0006-01 Uranium-235/236160-39298-9 9/29/2020 0.13 0.060.0749 pCi/g

789UMR-TP06-0006-01 Uranium-238160-39298-9 9/29/2020 2.27 F J 0.10.332 pCi/gJ

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP06-0006-01 Actinium 228160-39298-9 10/2/2020 10.8 0.441.36 pCi/g

789UMR-TP06-0006-01 Bismuth-212160-39298-9 10/2/2020 11.3 2.333.11 pCi/g

789UMR-TP06-0006-01 Bismuth-214160-39298-9 10/2/2020 3.59 0.370.654 pCi/g

789UMR-TP06-0006-01 Cesium-137160-39298-9 10/2/2020 -0.161 U 0.410.252 pCi/gU

789UMR-TP06-0006-01 Lead-212160-39298-9 10/2/2020 11.5 0.371.32 pCi/g

789UMR-TP06-0006-01 Lead-214160-39298-9 10/2/2020 3.31 0.390.561 pCi/g

789UMR-TP06-0006-01 Potassium-40160-39298-9 10/2/2020 16.8 1.173.11 pCi/g

789UMR-TP06-0006-01 Protactinium-234160-39298-9 10/2/2020 0.0543 U 2.010.748 pCi/gU

789UMR-TP06-0006-01 Radium-224160-39298-9 10/2/2020 11.5 0.371.32 pCi/g
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SDG: 160-39298-1

Analytical Method GA-01-R

Sample ID Chemical NameLab Sample ID Anal  Date Final Result Lab Qual Val Qual MDC UnitsFinal Qual

Total 

Uncertainty MDL

789UMR-TP06-0006-01 Radium-226160-39298-9 10/2/2020 3.59 0.370.654 pCi/g

789UMR-TP06-0006-01 Radium-228160-39298-9 10/2/2020 10.8 0.441.36 pCi/g

789UMR-TP06-0006-01 Thallium-208160-39298-9 10/2/2020 4.18 0.200.555 pCi/g

789UMR-TP06-0006-01 Thorium-234160-39298-9 10/2/2020 0.562 U UJ 7.174.31 pCi/gUJ
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